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OPERATING 
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WITH CAMERON 
GATE VALVES 
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rotating seat principle 
this 
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makes possible. Wear 
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each time it is operated. Of 
course, operating evele cost 
is low—by actual laboratory 
tests, lower than anv valve 
for similar service. Cameron 


Gate Valves need not be re- 


moved from the line when 


repairs finally become neces- 
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Cameron Gate Valves are 
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time. 


available in sizes from 2 to 
and 
15,000 psi. If vou are called 


6 inches pressures to 
upon to specify or purchase 
valves in this range for 
water, oil, gas, or mud, you 
can save your company real 
money by giving us a call. 
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By Joseph B. Huttlinger 


The virtual exemption of Canadian crude oil from the man- 
datory oil imports program is likely to have more political than 
economic meaning, according to officials in Washington. It rep- 
resents the first sign that Washington is open to major changes 
in the imports program; so it is expected to touch off new pres- 
sure for changes. Thus, the next logical question is what can be 
worked out for our Latin American friends? 

In terms of barrels daily of crude-oil imports, the change 
may mean little, or it may be substantial. An informed USA 
official said the action is likely to add only about 10,000 b d of 
crude imports from Canada to the USA. Imports have been 
about 85,000 b din the past year, and in recent months. Others 
recall that crude imports from Canada to the USA rose to 
about 150,000 b/d during 1957, and say they may approach this 
level in the near future. Some 19,000 b d of these were by 
tanker, however, a type of shipment which is not covered by 
the exemption; the latter applies only to crude arriving by rail. 
truck, or pipeline. These persons add that the exemption of 
Canadian pipeline crude to the USA from the import curbs 
may encourage some persons to build new oil refineries in the 
USA Pacific Northwest, which could make an added market 
the future 

Despite these factors indicating a marker I 
from Canada, it is freely admitted that the 1957 imports were 
swelled by the unusual demands stemming from the Suez 
Canal shutdown. And, it is said, conditions have chai i 
the past two years, so that prices of Middle East and Vene- 
zuelan crudes have been cut, and thus these crudes are mo} 
attractive than Canadian or USA 

Exemption of Mexican crude imports is expected to pave th 
way for more exchanges between the USA and her south 
neighbor. Mexico has been a net importer of crude. Last year, 


her imports were 13,308,000 bbl compar 


12,444,060 bbl. In 1957, the figures were 18,407,333 bbl of - 
ports against 17,149,036 bbl of export 
fo Test Lecariry 
An early test in the courts of the new mandatory oil-imports 


program appears certain. Several oil companies filed appeals 
with the oil-import appeals board apparently the expecta- 
tion they will be turned down. Then, the wav 


aV is clear tor them 
' 7 : 
to challenge the program in the courts. Several large oil- 


importing companies have used strong language about the pro- 
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gram in their filings with the appeals board. Words such a 


“arbitrary and unjust,” “unfair and discriminatory,’ and an 
“unreasonable hardship,” are among those used by such con 
panies as Standard Oil Co. (N.J.), The Texas Co., and others 
Tidewater Oil Corp. called it “unlawful confiscation 


The ap- 
peals, which number close to 70, ask many types of I] 


reliet all 

of them adding up to requests for more import quotas 
Jersey Standard and its affiliates, including Humble, F 

and Carter, object to the “sliding 


scale” under which the 
smaller refineries geta larger percentage ol their crude ru 
in the form of imports. The Jersey family also objects to count- 
ing up all subsidiaries to get one 


3) 


total figure 


i refinery runs 
preferring a quota for each subsidiary. Jersey also objects to 


including residual in the program 


Gulf asks its residual quota be raised from 2,019 bd to 


35,000 b, d, to base it on marketing plans of the company 
And Senator Thomas Kuchel (R., Calif.) has written Secre- 
tary of the Interior Fred A. Seaton on behalf of California 


porters who want an end to the limit of 10°o unfinished oils in 
their quotas for crude and unfinished oils 
The appeals board, probably, will duck broad request ich 


as these, on the grounds it lacks the authority to handle them 


Once the board turns down an appeal or acts on it. the way 
clear for going into court 
The appeals board faces, however, other 


these: (1) can it give 


question including 


a quota to a company with a history of 
importing crude, but which lacks a refinery? Th 


'\ is is the issue 
in the case of E. A. Gabriel, head of the Gabriel Oil Co., Hous- 
ton; (2) can the appeals board allow credit for exports by 
granting larger quotas” Eastern States Petroleum and Chemi- 


cal Corp., Union Oil Co. of California, and Richfield Oil Corp 


have asked such action: (3) can the board y e credit tor 
pe riods when a refinery was shut down by fire o1 trike o 
other cause? (4) can the board give quotas to import special 
produc ts”? Reque sts in this field ask quotas to iport propans 
gas, con ingled crude asphalt and petroleum bitume é dual 
for bunkering ships, crude reconstituted by addition of 
naptha, LPGas, and special lube oils 


The appe als board, itself appears determined to hold the line, 
as indicated in its decision deny 


ng any relief to Whale Oil Co., 
cargoes of residual from the Middle East 


last January, and received it during April after the program 


which ordered two 


had begun 
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What happened at Cairo 


be Arab Oil Congress surprised every- 

one. Instedd of a political forum re- 
ounding with charges and countercharges, 
it was a scientific and technical meeting, 


with ubmission of papers and_ sessions 


along traditional lines. It could perhaps be 
ummed up in saying “All’s well that ends 
well.” To one Egyptian delegate, however, 
it was “a deception.” To most oil-industry 
representative it was a relief 

The final published resolution of the con- 
gre brought out points which were not 
discussed. It summarized many of the prin- 
cipal claims of producing countries today, 
and is here reproduced in full 

Final Resolution -The First Petroleum 

, Arab Congress 

“The delegate to the congress have 
found themselves in general understanding 
on such matters as the improvement of the 
participation of the petroleum producing 
countries, on an equitable and reasonable 
basis, the desirability to reach integration 
of the petroleum industry, the establish- 
ment of national petroleum companies 
which would operate side by side with the 
existing: private companies, and the need 
for setting up special machinery to coordi- 
nate, at the national level, the conservatoin, 
production and export of petroleum into 
due account in all these matters the condi- 
tions prevailing in each country 

“The delegates have found it desirable 
that the government with petroleum re- 
ources should from time to time exchange 
views and experiences on common prob- 
lems concerning conservation, production 
and export of petroleum as well as other 
related matters, in order to he Ip in the co- 
ordination and harmonization of their re- 
spective approaches and actions, and to 
contribute to the steady and regular flow of 
petroleum into the intérnational markets. 


They also believe that changes in the 


tem of pricit or any change in the 
I e of crude « l and its products, should 

ot take place prior to declaration, by pro- 
au ! compant ol ich prices and dis- 
cu and study with the governments of 
the « ort countric¢ concerned 

They also recognize that it is advisable 
f vernments of countries with petro- 
leur esource to consider the possibility 

t t is the establishment 
ot { tatior a means to 
CX rere ‘ ! oxpe ences on com- 
! tyke the conservation, 
prom t x t { leum as well 
} at ‘ 

“The Delegate é the opportu- 
nity to outline the im; tance they attach 
to the executior { the Arab Pipelines 

> 
8 


Project, the necessity of increasing refining 
capacity in the oil producing countries, the 
setting up of petrochemical industries as 
well as institutes and centres, necessary for 
the formation of national technicians, and 
their training to do all jobs and carry out 
the different operations connected with the 
petroleum activities 

“The Delegates also recognize the advis- 
ability to refer the project submitted to the 
Congress by the Lebanese Delegation to 
the competent Authorities in the League of 
Arab States 

“The Delegates also recommend the 
holding of this Congress yearly.” 

Aside from the technical papers, which 
are listed (along with their non-technical 
counterparts) in this article, four proposals 
were of major interest 

Arab-Owned Pipeline: First was for the 
Arab-owned pipeline from the Persian Gulf 
to the Mediterranean. The companies seem 
to support this scheme, perhaps because 
they feel it would decrease the line’s vul- 
nerability in time of unrest. The original 
idea is old, and has long had the approval 
of the Arab States. A paper submitted by 
the delegate of Saudi Arabia, entitled “Mid- 
dle East Pipe-Lines and Their Economic 
Future,” stated, in summary, that, due to 
shorter transportation haul, Arab oil was 
the natural supplier for Middle East mar- 
mets. It further points out that the percent- 
age of Middle East crude transported by 
pipelines is steadily decreasing—from about 
22°%, in 1956 to 19° in 1958. The paper esti- 
mated Middle East production of crude oil 
at 11.5 million barrels daily in 1967, and at 
about 16.8 million barrels in 1975. The addi- 
tional amount of this production which 
would be available for pipeline transport 
was estimated 1,250,000 b/d. The paper 
then discusses the economics of a 40-in. line 
of about 1,250 miles in length. Capacity 
would be about 800,000 b/d, and the cost 
is estimated at 40 over Tapline’s cost, 
which was about $161,682 per mile in 1951 
The financing would be based on loans 
from commercial banks in consuming 
countries. In later conversations, Arab 
delegates indicated that net profits on the 
operation would be in the neighborhood of 
$100 million yearly; and they stated that, 


nee rovalties received from existing pipe- 


line companies now for the same through- 
it do not exceed $58 million yearly, a 
iin of some $30 million vearly would ac- 
ie to the Arab States 
Considerable stir resulted from a paper 


read by Frank Hendrvx, legal advisor t 
the Directorate General of Petroleum and 


Mineral Affairs it Saudi Arabia. Ir i paper 





by Jean Jacques Berreby 


entitled “A Sovereign Nation’s Legal Ability 
to Make and Abide by a Petroleum Conces- 
sion Contract,” he stated that “the purpose 
for which governments exists, the service 
of their peoples, requires that on proper 
occasion those governments must be re- 
leased from or be able to override their 
contractual obligations.” His assertion car- 
ried weight, since it was assumed he was 
speaking for the Saudi Arabs. General re- 
action Was immediately hostile to such a 
sweeping declaration however, and the 


Saudi Arabian delegation hastened to ex- 


plain that they had no intention of abrogat- 
ing their own concession contracts on that 
basis. An official of the UAR’s General Pe- 
troleum Authority then pointed out that 
contracts normally include clauses for arbi- 
tration of disputes. A statement by Anis 
Qasem, Petroleum Commissioner for Libya, 
was greeted with more enthusiasm when 
he stated that Libya had no intention of 
abrogating any ol her contracts without 
mutual consent 

Emile Bustani, of Lebanon, proposed that 
5 of the yearly gross profits from oil 
operations be deduced before any taxes, 
royalties, etc., were taken out. The sums 
form the capital of an Arab Development 
Bank which would finance development 
and industrial projects in the Arab world, 
though a National Development Company 
in each Arab State, would be owned 50% 
by the government and 50 by private 
citizens. These would finance development 
schemes at nominal interest rates, not ex- 
ceeding 2!» To provide incentives for 
companies, the donations from oil capital 
(which would be supplied from gross and, 
therefore, equally by company and coun- 
try) would be matched by guarantees via 
treaty-guaranteeing pipelines crossing 
their territories 

A memorandum was submitted to the 
congress by the de le gates fre m Saudi Ara- 
bia in 22 pages. It covered the general mar- 
keting considerations for the Middle East, 
including such things as production, prices 
market growth, ete 

The Venezuelan delegation to the con- 
gress consisted of 
headed by the Minister of Mines, Juan 
Pablo Perez Alfonso, the former minister 


during President Betancourt’s previous ad- 
ninistration in 1948. He proposed to the 
Arab States sort « nte ational « - 
servat sche Ww eby the 1 iC 
exporting nat s of the M e East ar 
Vene ela we 1 comt e t tf duc- 
tor | t ‘ eb st t the T cs TI > 
we 1 involve, he said livision of future 
Kets { Sal t € lines 
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Bock in 1917, Wheaton was pioneering the Today, Wheaton load: 


elopment of loading arm assemblies tank trucks—moke loading a fast, efficient j« ion 


TODAY—MORE THAN EVER 


you profit from Wheaton experience 


Wheaton Fittings give you the proven way 
to cut maintenance costs in handling liquids 


Wheaton pioneered the first modern faucet for fuel 
delivery —and followed it with innovations in many 
other fittings that make your liquid handling easier 


jaster and more economical 


experience and precision offer the best solution ind 
this is truer today than ever before 


Put Wheaton’s 67 vears of seasoned experience to 
work for you— with Loading Arm Assemblies, Swing 
On the centennial of the petroleum industry, Wheaton Joints, Loading Valves, Storage Tank Fittings, and 
Brass Works completes its 67th year serving the com Truck Tank Equipment that do the job with a 
panies that have made petroleum a symbol of progress minimum of vapor loss and maintenance cost 
When you have a liquid handling problem for petro 
leum, chemical or petrochemical products, Wheaton 


Send today for catalog No. 65, which describes the 
complete line of Wheaton Fittiog 


“Wheaton Covers the World” 


—and assures prompt delivery of quality fitting: 
Wherever and wher 1 need qu ality httings Wheaton’'s world-wide distrib 
t f prompt service from a Wheaton plant or affiliate near 


WHEATON BRASS WORKS, UNION, N. J. 


Offices in all principal cities 


on is assurance 


Foreign Manufacturers 
Eo m te 4 SY ntar Cor 4 Er Br ss Mig Co. Limited Margate Kent E ] 4 iz, >MBH Alle dew? 
rporation, Rio De Janeiro, Brazil, S.A Ljungmans, Malm 


Foreign Representatives 


EA. Tessad Mex City, Mex A. Solores Y Cic.. S. Er Hovona. Cut 


Wheaton 


For 67 years —first in liquid handling equipment 
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WORLD PIONEER IN PIPE 


FOR 100 YEARS PONT-A-MOUSSON HAS RAISED PRODUCTION AND 
LIVING STANDARDS IN EVERY COUNTRY IN THE WORLD 


From the Sahara to Sao Paulo, from New York to Nanking, 75,000 
persons, 50 factories in 21 countries sell and service pipe for indus 


try, public health, oil, natural gas 


At this moment Pont-a-Mousson’s technicians are laying a large 
percentage of the pipelines in the Sahara’'s new oil fields 
Progressive research, new processes and techniques are ready to 


service you in the U.S., Europe, Africa, Latin America, Asia 


socitté 
des Fonderies 
DE PONT-A-MOUSSON 


* 
COMPAGNIE DES TUBES DE NORMANDIE 
7 
SOCOMAN 
* 
EAU ET ASSAINISSEMENT 


CORPORATION 


116 JOHN STREET, N.Y. C 


CORRESPONDENT OF COMPAGNIE PONT-A-MOUSSON & AFFILIATES 





JUNE, 1959 


SEE PONT-A-MOUSSON’S STAND (422-24-26) 
AT THE 5th WORLD PETROLEUM CONGRESS 
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LONDON LETTER 


By Cecil W. Wood 


UK ConsumMPTION RIsEs 


At 31,065,629 long tons, UK deliveries into con- 
sumption in 1958 (excluding bunkers for ships 
engaged in foreign trade) show a rise of 6,281,061 
tons (25.3%) over 1957, and of 5,842,580 (23.2%) 
over 1956. Comparison with the 1957 total of 24,- 
784,568 tons is unrealistic owing to the restrictions 
on consumption following the Suez Canal closure. 
It is more realistic to regard the average annual 
rise over the past three years as 2,576,162 long tons, 
or 10.7%. A summary of the detailed statistics, 
collated independently on behalf of the UK Pe- 
troleum Industry Advisory Committee, and issued 
by Petroleum Information Bureau, is shown in 
Table I 


TABLE I 
UK Deliveries into Consumption 
(Millions of Long Tons) 


1958 1957 1956 
Aviation fue 16 16 17 
Motor spirit 6.6 58 6.3 
Industrial and white pirit 0.3 0.3 0.3 
Kerosine 16 13 14 
Diesel-engine fuse 2.0 18 18 
Gas-diesel oil 3.0 23 24 
Fuel oil* 13.1 91 8.6 
Lubricating o 09 O8 09 
Bitumen 09 O09 1.0 
Other product 1.1 09 O8 
Total 31.1 248 25.2 
Increase over preceding ear 
Quantity 6.3 0.4 +2.0 
Per cent t+ 25.3 17 + 8.5 
* Includes refinery consumption: 1958. 2.5: 1957, 2.1; 
1956, 2.2 
It is the vreat and continued rise in fuel-oil con- 
umption which is the outstanding feature. The rise 
I pread over all fields, as can be illustrated by 
the following 1958 totals (in millions of tons; 1957 
figures on bracket burning, 10.4 (6.6); power, 


2.3 (2.0); manufacturing, 0.7 (0.5); and refinery and 
petroleum-industry use 2.7 (2.3). The most striking 
individual end-use change was for steam raising 
in public electricity generation, 2.6 (up not less than 
2.0 on 1957 other appreciable rises were steam 
raising, 27 (up 0.8); central heating, 1.9 (up 0.6); 
ind gas making, 0.7 (up 0.2) 

Deliveries of motor spirit (including motor ben- 
rol) are put at 3,636,000 tons (31,789,000 bbl) in 
1958, against 3,040,000 tons (26,839,000 bbl) in 1957, 
ind 3.140.000 ton 27,722,000 bbl) ir 1956 


Suece Inti. Cuemicar Co. 


\ new organizational pattern for the London and 
The Hague office of The Shell Petroleum Co. Ltd 
nd NV de Bataafsche Petroleum Mij. has been 

iwi lowing a lengthy investigation by in 


dependent management consultants. In particular 


t! mk patter takes into account the growing 

rtance of the frroup chemical activities and 
t basic difference fron but nece arily close re- 
lationship to, the petroleum side. As a result the 
follown four new compan have been formed to 
take over « ‘ ipply activities and responsibility 
for advice and services to the many operating com- 
pane whict Make lp thie rou} For London, 
Shell Internation Petroleum Co. Ltd The Hague 
Bataafse Internatior Petroleun Mij NV. For 
che Londo Shue International Chemical 
Co. Ltd.; The H I Int tional Chemie 
M N\ 

It hould be t ellir rf 
Bataafse ist She Pe rie ind BPM w 
henceforth functi hare ling ca- 
pacity. It ilso state ‘ c ividuals 
enerally know ‘ 4 of the 
Roval Dutch Shell Oo \ re nt the 

¥ companies and ‘ \ o tute t 
4 ) tte 4 i ed thie ‘ Col 
mittee Day-to-day coordination of the o ind 
chemical business excluding Nort} America 
will be in the hands of two directors of 
J. P. Berkin f ‘ iW. F. Mitche 
12 


Britisn EquipMENT NOTES 


Two British-made rigs capable of drilling to 12,000 
ft have been dispatched to Iraq for use by Keir 
& Cawder Arrow Drilling (UK) Ltd. on behalf of 
Basrah Petroleum in the Rumaila oil field in south- 
ern Iraq. The first of the new wells is expected to 
be spudded in about mid-August. For movements 
between locations, the complete rigs will be mounted 
on tracks drawn by Caterpillar tractors—the first to 
come off the assembly line of the new Caterpillar 
factory at Tannochside, near Glasgow 

Computer-controlled file-cutting machines de- 
veloped by British Orygen Gases Ltd. in conjunction 
with Ferranti have been introduced into the yards 
of Swan Hunter & Wigham Richardson and of 
Vickers-Armstrongs. (Shipbuilders). This is re- 
garded as a major step towards the introduction 
of automation in cutting steel plate rapidly and 
accurately for shipbuilding 

Some of the latest equipment and techniques de- 
veloped by British Oxygen Gases were shown to 
oil-company representatives in London recently 
It was the first such organized visit, and was im- 
pressive for the wide range of demonstrations of 
both manual and automatic equipment, including 
the flame-cutting of a 60-in. steel slab and of con- 
crete. Among the new items seen were the ‘Alyn’ 
tube profile cutting machine for branch work, both 
on site and in workshop, without the need of mark- 
ing off; the CIG pipe-cutting machine; and the 
latest developments in Argonarc welding. The com- 
pany is now concentrating on improving its overseas 
services; and A.R.A. Hall, export sales manager, has 
recently made a two months; Middle East tour of 
oil centers with this object. In fact, one of the rea- 
sons for gathering of oil men was to learn from 
them more about their companies’ problems and in 
what directions British Oxygen could best provide 
a higher degree of service overseas 

Stewarts & Lloyds Ltd. recently negotiated two 
contracts with Russia, covering the largest order it 
has received from this source since before World 
War II. One is for £460,000 worth of boiler and 
steam tubes (5,500 tons), and the other for £383,000 
worth of oil-well tubing (4,100 tons). Shipment of 
the boiler and steam tubes started in May, and the 
tubing was to start in four to six weeks from the 
signing of the contract and to continue at the rate 
of about 300 tons a week 

Fisher Governor Co. Ltd. has recently shown its 
full-color instructional film “Muscles of Control” 
to a large gathering of oil men in London. This 
deals lucidly with many types of automatic valve 
actuators, from the pneumatic-spring diagraphm 
valve to the very latest electrohydraulic device, and 
explains the many technical difficulties met in 
selecting the right valve for the right job. Other as- 
pects portrayed clearly are the advantages and 
disadvantages of single-port and double-port types 
and the problems posed by the demand for differ- 
ing types of inner valves. Copies may be loaned 
free from the company at Airport Works, Rochester 


Kent 


Procress At Mitrorp Haven 


End-March saw the last of the 157 steel piles being 
driven in the 1,300-ft jetty which British Petroleum 
Co. is building as part of its £6.5 million new tanker 
terminal at Abgle Bay on the south shore of Milford 
Haven. Work only started on this project at the 
end of 1957, and thus progress has been rapid, es- 
pecially as another 92 piles have been driven to 
carry the sea arm which will stretch for 2,500 ft 
at right angles to the shore arm and be capable of 
accommodating simultaneously two of the biggest 
tankers envisaged at present. Work is also proceed- 
ing actively on the 60-mile 18-in. pipeline to connect 
this terminal with the Llandarcy refinery 


Oi. Finn IN Dorset 


An encouraging oil show in limestones at about 
1800 ft has been met by BP Exploration Co. i 
Broadbench well No. 1, near Kimmeridge in Dorset 
Drilling is continuing, probably to 4,000 ft, and much 
vork will be required before it is known whether 
the find | ] 


‘ IS likelVv to prove commercial 


New TRANMERE TERMINAI 


Good progress 1S reported on the work com 





last summer by the Mersey docks and harbor board 


on the construction of the floating stages at Tran- 





mere for the discharge of supertankers to feed 
Shell's Stanlow refinery. Each of these floating stages 
will be 366 ft long and 60 ft wide, with a timber 
deck supported on steel work. By March, the struc- 
tural elements of the single shore arm of the ap- 
proach jetty across the foreshore had been sub- 
stantially completed, and work was in progress on 
the north and south branches. Seven “Mannesmann” 
tubes and one concrete cylinder had been placed in 
their prepared holes by the board’s 200-ton floating 
crane 


New APPOINTMENTS 


A. L. BROWN has been appointed a director of 
Shell Trinidad Ltd., to succeed M. W. Godfrey. 

F. B. PORGES, managing director of Flexibox 
Ltd., has been appointed a director of Manchester 
Oil Refinery (Holdings) Ltd 

J. S. BROUGH, general manager of production 
for Monsanto Chemicals Ltd., has joined Humphreys 
& Glasgow Ltd. as technical director and general 
manager. He will act as deputy to G. G. Farthing, 
deputy chairman and managing director. Mr. Brough 
is a fellow of the Institute of Petroleum, and has 
been with Monsanto since shortly after the war 

Dr. T. HOWARD BUTLER, chairman since 1935 
of William Butler & Co. (Bristol) Ltd., oil refiners, 
has retired from the board, and is succeeded by 
his brother, Eric W. Butler, formerly vice chairman 
E. PETER BUTLER and T. CYRIL BUTLER, for- 
merly joint managing directors, became vice chair- 
man and sole managing director, respectively 

MICHAEL J. GALPIN, who joined Clark Bros 
Co. as manager of the London office over 10 years 
ago, has been appointed to the new post of director 
of European operations, and will maintain his head- 
quarters in London. Before joining Clark Bros., Mr 
Galpin had spent some 20 years with the British 
Petroleum group and had wide experience of oil 
operations in various positions in Iran, Iraq, and 
Romania. JACK BROWN, assistant manager of the 
London office since January 1957, has been ap- 
pointed manager. Mr. Brown joined the company 
in 1950 from Alley & McLellan and, after two years 
in the Olean office, returned to London as Clark 
sales engineer 

F. A. C. GUEPIN, managing director of Royal 
Dutch since 1950, retired as of June 30, but will be 
offered a seat on the board. A. HOFLAND, OBE, 
who since 1955 has been a director of Shell Pe- 
troleum in London with special responsibility for 
marketing products, has been nominated to succeed 
Mr. Guepin as managing director. Following his 
appointment, it is intended to make him a principal 
director of Bataafse Petroleum and a managing di- 
rector of Shell Petroleum 

LORD ROTHSCHILD, FRS, has joined the board 
of “Shell” Research Ltd. as part-time adviser on 
research. A distinguished scientist in several di- 
rections, he has since the war been mostly associated 
with agricultural and biophysical research, and is 
assistant director of the department of zoology at 
Cambridge University. Until recently, he was chair- 
man of the agricultural research council for a 
period of 10 years. Most of his war work is still 
secret, but enough is known to denote it as of a 
verv courageous nature. This was recognized in 
Britain by the award of the George Medal for “dan- 
gerous work in hazardous circumstances,” and in 
the USA—where he spent some time on military in- 

igence by the award of the Bronze Medal and 


Legion of Merit 





More USA Eourpment Links 


Ruston & Hornsby Ltd. Lincoln, has secured 
manufacturing license for the patented high-pres- 
sure and temperature connections of Gray Too 
Co., of Houston. These employ a unique sealins 
system, and will be made at Lincoln under the name 
Ruston-Gravloc They will be the first of their 
tvpe available outside the USA 

The affiliation of two century-old power-trans- 
mission equipment manufacturers has been an- 
nounced. The David Brown Corp. Ltd., one of the 


ipal British engineering combines and the 





irgest manufacturer of gearing in Europe and the 


} sa0F ; 1 nt mir “it 
commonwealth, has acquired a substantial minority 


share interest in Foote Bros. Gear & Machine Cory 


of Chicago, and will have two members on its board 
The latter is widely known in the power-transmis- 
sion field, and is celebr its 100th anniversary 
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93 years a leader in the 
100 years of the Oil Industry 


MOBIL OlL COMPANY, MOBIL INTERNATIONAL OIL COMPANY 
C f ny Mobil C r Ir 


Affiliated mpanies: GENERAL PETROLEUM CORP., MAGNOLIA PETR EUM 
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TIME WAS 


Aircraft refuelling was not an 
every day affair, and this early 
BP ‘tanker’ (below) jolted 
along on solid tyres — carried 
its load in 2 gallon cans. The 


Short Biplane, in which in 





October 1909 Mr. Moore- 
Brabazon (now Lord Brabazon 
won the prize for the first 
circular mile to be flown in an 


aeroplane of all British con- 


THE BRITISH 





struction, faltered along at 








15-50 m.p.h. 
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HIS YEAR THE BRITISH PETROLEUM COMPANY 1s exactly fifty years old. And 
| a fabulous, fascinating fifty years it’s been. 

Look at the pictures. See how the world’s raced ahead. Raced ahead - on oil 
If all this has happened in just fifty years what will the next fifty years bring ? 

Today, the world spins on oiled wheels. 

Tomorrow and tomorrow and tomorrow, who knows what progress will come? 


But whatever happens, BP will be there, in front. 


PETROLEUM COMPANY 





1959 


TIME IS 


The world has raced ahead in 
these fifty years. Now, the BP 
‘Cornwall’ tanker (below 
especially designed to fuel the 
Vickers Viscount is the maid- 
of-all-work in the Air BP Fleet 
Together with the Viscount 
set a standard for 
smooth swift reliable travel in 


the middle twentieth century. 














































Are you plagued with Contaminants 
in your gas stream’? 


UNIGN CARBIDE Mono-and Diethanolamine provide petroleum re- 
fineries and natural gas systems with excellent acid-gas absorbents. 
At ambient temperatures these organic bases react with the acidic 
contaminants in gas streams to form salts. Upon heating, the salt 
decomposes and the amine is regenerated. Hydrogen sulfide re- 
moved in this manner can subsequently be converted into ele- 
mental sulfur. This provides an economic continuous process for 
removing these undesirable materials from the gas stream. 


Aqueous solutions of mono-and diethanolamine have strong affin- 
ity for hydrogen sulfide and carbon dioxide and produce excellent 
results in their removal from natural and refinery gases. Further- 
more, the low vapor pressure of diethanolamine makes it an excel- 
lent adsorbent for the removal of hydrogen sulfide from sour 
refinery gas at low pressures. The low solubility of diethanolamine 
in hydrocarbon allows the counter-current washing of petroleum 
distillates with aqueous diethanolamine to remove acidic 


components. 


In some plants, monoethanolamine is used along with diethylene 
glycol for simultaneous desulfurization and dehydration. Besides 
reducing the hydrogen sulfide content, this mixture also removes 
water vapor which might form hydrates and block transmission 
lines. 


Our laboratories and field testing facilities are continually en- 
gaged in extensive research activities designed to improve gas 
treating processes. The results of this research are readily avail- 
able to the industry through our Technical Service Department. 
For additional information and technical data, (CWP-6) write 
today to the Chemicals Department, Union Carbide International 
Company, Division of Union Carbide Corporation, 30 East 42nd 
Street, New York 17, New York, U.S.A., Cable Address: 
UNICARBIDE, New York. 





chemicals 


The term UNION CARBIDE is a trade mark of Union Carbide Corporation 
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INTERPRETATION 


Chinese writing or chicken tracks? It takes a chicken or a Chinaman 
to decide. That's the Way it 15S with many oil w ell logs difficult to 
decide if you have a well unless you're an expert. But you don’t have 
to be an expert to read a Welex log. Welex’s new interpretation 
techniques are designed to help you, the oi! man, make your own 
decision with confidence. This is another reason why Welex, originator 


of jet perforating, now leads in revealing down-hole secrets of your well 
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ti 


WELL NQwt bre. 


« 


* 


| 
Peeeeeeeeeenty| 


> 


=? “= =! 
a 4 


TWO BITS... TWO WELLS... TO 


These two Reed Cobra bits each completed the entire 844° portion of a hole—trom surtace 
hole to bottom. One bit cut 6,770 feet in 152 hours. The other cut 6,268 feet in 9S hours. 
Spectacular runs by Reed Cobra bits are becoming commonplace. Have you tried them lately, 
all the way? Your Reed representative will be glad to give you the whole story on 


these bits—and the complete line of Reed products. 


REED ROLLER BIT COMPANY Houston 1, Texas 
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COMPLETION - 13,038 FEET 
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Save 
Breakdowns 


Running costs 
with HOLMAN Tube Expanders 


\ Tube Expander’s got to take a lot of punishment—so it pays to get the best 
And that means a Holman. Powered by a tough, simple vane motor, these 
Expanders range from the lightweight 325R to the heavy-duty 402OR, capable of 


luck nv the heaviest-walled alloy tubes 





I hie otor has been proved in tests and practice to withstand the heavy shock 
ouds of thi LV pe Of Work for additional reliability the centriftugal-ty pe governo! 
revulates the air supply according to the oad id prevents overspeeding All 
re fitted with quick-action and reverse controls; the two-man types are 
{ with independent controls tor extra safety 
doubt about tt for sheer efticiency and economy in operation, there's 
7 ike a Ho ! 
——s . =) 
G ¢ . — 
{ » E 7 
+ ¥ y 
Tt" PMENT 
HOLMAN BROS. LIMITED, CAMBORNI ENGLAND 
) H ( 1 anc . 
ghou l i Kingdom and the world 
‘ e 24 lines). Telegrams. Airdrill, leiex, Camborne. London Offwe: 44 Brook Street, W1. Telephone: HY De Park 9444 KI 
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World-Wide... 
DeLONG spurs 


the offshore 
search for oll 


The first mobile drilling platforms, used in the Gulf of Mexico, 
were pioneered by DeLong Corporation in 1953. Today, DeLong 
pl uforms are on the job drilling for oil in offshore locations 
throughout the world. These highly mobile, self-elevating plat- 
forms, designed by DeLong engineers, are built in both United 


States and European shipyards 


Whether you wish to purchase or lease, DeLong’s extensive ex 


perience in designing {1 constructing offshore drilling platforms 
iS at Vour immediate servic Write or phone us about ur par 
ticul needs \ | sroch e desc wNe ¢ I t 
deep water mob ffshore drilling and construction plattor 
piers, wharves and other structures is available upon request. 


DeLONG CORI! 


29 Broadway, N.Y. 6, N.Y. * Phone: HAnover 2-1275 * Cable: DELONGDOCK 
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What lies behind a Rogers seismic record? 
Solid training. Years of world-wide 
experience. The best data-gathering and 
analyzing techniques that can be devised 
Rogers puts more into its records 
You get more out of them 
For reliable results call Rogers 


Geophysical Companies 
3616 WEST ALABAMA «¢ HOUSTON, TEXAS 


CREW S G oO EVERYWHERE 


WORLD PETROLEUM 





a PHENYLENE DIAMINE TYPE ANTIOXIDANT 


UWOP SS 


Prevents gum formation, stabilizes tetraethy! lead in 
both motor and aviation gasolines 


Acts as catalyst in air-oxidation of mercaptans 


A 100% active ingredient 
Remains liquid at all ambient temperatures 





Lowest-cost phenyvilene diamine type 
antioxidant now u | 
write for information and samples 

{ddress our Prod 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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IN ENGLAND 


Dewrance & Co. Ltd., London, S.E. 1 
Ashcroft Duragauges 
Ashcroft Pneumat Transmitters 


nsolidated Safety Relief Valves 


nsolidated Safety Valves 
nsolidated ‘‘Maxiflow’’ Safety Valve 
nsolidated “‘Electromat Relief Valves 
> . nan . tee Gate and , be vaives 
Microsen Electror Pr es ntrols 


IN FRANCE 
SAPAG, Paris 


Now made abroad to meet demand abroad | ims Bae, 


Ha k Steel Gate and Globe Valves 
F f ntr Valve 


IN BELGIUM 


Ateliers Jaspar, S.A., Liege 


Hancock Stee 
High standards ot quality and performance have long been responsible for 


the frequency with which our products are specified by the petroleum indus- 


try in the United States, Canada and Latin America aan = 
Now the same efficient gauges, safety and safety relief valves, pneumatic Deutsche Babcock & Wilcox Damptkessel-Werke, 
; . Oberhausen (Rhein! 
transmitters, and steel valves are being produced in England, France, Bel nsolidated Safety Relief Valv 
Jated Safety Vaive 
ium, Western Germany and Italy by companies well-known for precision lated ‘"Maxiflow’ Safety Valy 
manufacture. These licensees help to assure global availabilitv of quality 
, 1 IN ITALY 
product > bear ll rand names, with payment acceptaodvle the « é Societa Carraro & Co., Milan 
cies of ti ec {i've Ha 5 Samnaainan ten t 
Filotecnica Saimoiraghi—SPA, Milan 
heroft aRauE 
Each of our licensee inreservedly qualified to assist you in selecting the ft F 


right types of indust nstruments and valves for your particular needs IN CANADA 


’ . , , Manning, M ta M al 
We invite vou te hiair rom them specific product information for both new a ning axwell & Moore of Canada, Ltd., Galt, Ontario 
installations and tacilities now in operation. Or write our Export Division Hancock Bronze and Steel V 


MAXWELL 


M 


TRADE MARK 


MANNING, MAXWELL & MOORE, INC. 


Export Division ¢ Chrysler Building, New York, New York, U.S.A. 
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W INTERNATIONAL TRUCKS 


Quality built to handle any transportation 
assignment—the tougher the better! 


Here is a completely new line of light and 
medium duty International trucks, rang 
ing from 4,200 to 35,500 Ibs. GVW. All 
models have new power and performance 
features for your toughest trucking as 
signments 
The new 


Internationals are economi 


cally powered by rugged “‘sixes,”’ or new 
V-8 engines as optional equipment in sev 


eral models. This new line offers you an 


even wider choice than ever before of 


trucks in the exact size with power and 


EXPORT CO i80 N. MICHIGAN 


So 


AV ti 








a 
—— 


stamina to match your particular trans 
portation problem 

The quality, economy and efficiency 
built into International trucks is a direct 
result of all-truch 
manufacture by trucking specialists to 


design and all-truck 


give you years and years of dependable 
with minimum maintenance. If 
a job for a truck 
drive, light pick-up, or six-wheeler 


service 
you have four wheel 
your 
International motor truck distributor has 


the right model for you 
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Announcing 


anew type, low cost 


marine survey service... 





ONINI-SEARCH 


For the first time a marine exploration service is available to continu- 
ously and simultaneously check on all three factors necessary to the 


evaluation of submerged areas: 


i. The presence of hydrocarbons — through marine seep detection. 


A new technique for the systematic detection and precise measurement 
of hydrocarbons in solution in sea water. 


» 


2. Nature of the structural trap — through sonic reflection. Improved 


method produces continuous near-surface profiles. with penetrations 
up to 900’ under optimum conditions 


3. Exact geographic positioning — with MAP:* Marine Autotraverse 
Positioner." A new development in electronic positioning that contin- 
uously plots position of boat accurate to +121. feet in 12 miles. 


Cost: approximately 1 


grid work. 


— 
ered eva % ; 


esi = bits 


. 
pat M 
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aa 
At During World Petroleum Congress te 
¥ 


Contact J. F. Rollins, Rayflex 
Marine, Inc., at Waldorf-Astoria for 
detailed information and opera 
tional motion pictures 


10 that of marine seismic reconnaisance 


Write or call for details today. 


MARINE, 





Plaza Dallas. T Tas 


Telephone EMERSON 3-1531 Cable RAYFLEX 
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Pacific pumps designed specifically for use in petroleum refineric 
petrochemical and other processing plants throughout the world 

universally recognized for superior performance long service life 
trouble-free operation low maintenance costs. Whether these pump 
are built in Pacific’s American plant or by one of the carefully selected 


foreign manufacturers — identical integrity of design, engineering, work 


manship, materials and service is assured. Through these world-wide 


facilities, centrifugal pumps of Pacific design may be purchased in Ster 
ling, Frances, Guilders, Marks, Dollars or other foreign currencies. W 


encourage your inquiries 


PACIFIC PUMPS INC. 


A DIVISION OF DRESSER INDUSTRIES, INC 


HUNTINGTON PARK, CALIFORNIA 


Pacific Pumps offers WORLD-WIDE Manufacturing 


BATIGNOLLES-CHATILLON 
5, Rue de Monttessuy, Paris (7e), France 
KONINKLIJKE MACHINEFABRIEK 
GEBR. STORK & CO. 

N. V. (V.M.F.) Hengelo (o), The Netherland: 
THE PULSOMETER ENGINEERING 
COMPANY LTD. 

Nine Elms lron Works, Reading, England 
RUHRPUMPEN G.m.b.H. 
Division of RUHRSTAL A.G. 


Stockumer Strasse 10-W itten-Annen, Germany 
x: 


MSTRASGGE 45 
mM SWITZERL ANE 


U.S.A 





MANY NATIONALITIES» 





HAVE WORN THE HELMET 


MIEN of 43 nation: from Edmonton to Rio. from Fawley to the Pl 


~tructing Foster Wheeler process plants for ID vears. Trained 
Wheeler < const: ichtion experts. natbonal workers have wo thre r FW hreelrrvet 


eve TL «Ff 


developing new ~kills ind il) ties and helping to enrich ther counters 
The result more than 800 process pla its on stream « nder construction ‘ he 
world. including every type of refining process Known to the petrole " ral | 
] ] ] 
he slenost a half century of design. casincerina and condruction work Foster Wheelie 
has accumu ited a world ol special ed techy td ATIOOW how that cat hie }? ‘) rel 
stream on time with i complete new plant moder ition of existing tacilitye ov the 


iddition of individual process units. Foster Wheeler also supplies process equipment, 


steam generators, condense rs. cooln yy towers andi clea energy component 


Foster Wheeler Corporation. 666 Filt frenue. New York 19. N.) 


FOSTER WHEELER 


NEW YORK * LONDON * PARIS * ST. CATHARINES, ONT. 
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Ww Auxiliary Pumping Units Containing One 5000 hp | 
G-E Gas Turbine | 


© Permanent Pumping Station Including 
One Base-mounted 5000 hp G-E Gas Turbine 


() Permanent Pumping Station Including 
Two Base-mounted 5000 hp G-E Gas Turbines 


XQ Permanent Diesel Pumping Stations 





SAUDI 


ARAMCO 
GATHERING SYSTEM 
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How General Electric helps increase pipe line capacity 
40% on the 1000 mile Trans-Arabian pipe line system 


Installed cost of unattended G-E gas turbine units only one-sixth 
the investment of conventional community-type stations 


It take 


LOOO mile 


plenty of power to pump petroleum through the 


Papline and Aramco pipe line system. To gait 


even greater capacity from the existing pipe line system 


Prans-Arabian Pipe Line Company and Arabian Americar 
Oil Compar rned to General Electric 

| } economy thev decided to install specially 
designed aunxiliz pumping units that would be botl 
‘ ‘ rolled and portable. Adhering to Tapline 
| . General Electric indertook to build these 
The entire system was planned to include six port 
e Gk ¢ uistion gas turbines and 3 per 
el t eal 4 rbines each rated at 5000 hy 
gus turbines of the auxiliary pumping units wet 
( } 1 ble vat he Were designed to be opel 

‘ I -controlled 


operating 


the 


pel 
100 miles away 


\ hen 
marked the first time 


¢ 


Sa 


trolled remotely 


the first time a gas turbine had been f 

} ) 
taken directly 
With 
pe line 


t 


ai 


1] 
i 


{ 
il 


7 


nel at the main pumping stations 50 te 


il portable nit went operation, it 
a turbine of this size Was ever con- 


for continuous operation. This was also 


ieled with crude oil 


GENERAL @ ELECTRIC 


om the pipe line 
ations operating, total capacity of the 
ed tt 320.000 barrels « f ol 
O00 an increase of over 40 providin 
} er atl m cost. | furthe 
G.E. can help vou wit} : ' 
r neare G-E represent ! rit 
} ( } 
\ } fe Oe He 
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“Map your plans 
for the 


th 


. World Petroleum 
Congress... visit 
‘6. the 
ee CLARK 
ee \ Hospitality 


se gr . iva ‘A - y 
aco "3 oun 
So: 

it ae 

oP os 








eee ae Suite 
midway between the Coliseum and the Wa/dorf-Astoria Hotel! 


Suite 2311 
Hotel St. Moritz 
50 Central Park South 
New York City 
When completing your plans to visit the United States, be sure Sunday, May 3! 
to include your friends at Clark on your list of people to see through Saturday 
Clark men from ‘round-the-world will be on hand to welcome you June 6, 1959 


and talk with you about the latest developments in compressors 
and gas turbines and their applications in the petroleum industry 


Remember vou re alwavs welcome at Clark 





CLARK BROS. CO. 


Overseas Operations Division 
122 £&. 42nd Street, New York 7, N.Y. 
Telephone: OXtord 7-2800 n principal cities throughout the world 


ENGINES + COMPRESSORS + GAS TURBINES 


JUNE, 1959 








intangibles were never so important 








WORLD-WIDE OPERATION 


\ timely reminder that plant construction knows no na 


tional boundaries is the Fifth World Petroleum: Congress 
Canada or Cuba 


For wherever you plan to build 
Kurope or the Middle East you will find Procon ready 
and organized to handle your requirements in any part of 
the Free World. Skilled designers, engineers and construc 
tion crews can quickly be on the job building a petroleum, 
as 


petrochemical or chemical plant or processing unit 
sure it will be built to your 





And you may be 


required 
two precise 


specifications and on time 


satistaction 


eo 
P RO C 0 N Gucorporalta 
4 
Pe ROAD DES Lb S A 


1MT PROSP PLAINES NOIS 
ON (CANADA) LIMITED, + @ onta® ana 
PROCON (GREAT BRITAIN) LIMITED ~ ~ ~ ~ 
1ONAL S.A. San . 
EMICA s STRIES 


PROCON INTERNAT 
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Oil Well Drilling Contractors 


Mailing Address Cable Address 


CAMDRILL INTERNATIONAL, INC Camdrill—tos Angeles, Calif 
c/o CAMAY DRILLING CO. Camdrill—tripoli, Libya 
4250 WILSHIRE BLVD. Cicafor—Towner—Algiers, Algeria 
LOS ANGELES 5, CALIF Camdrill—Panama City, Rp of Panama 


DRILL WITH CONFIDENCE 
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Du Pont’s world-wide contribution 


Loading NITRAMON*® S in the desert. NITRAMON S 
and its primers are packed in threaded metal 
cans that are virtually weatherproof. Charges are 
easily assembled and so rigid that they can often 
be loaded when gelatin dynamite can not. 








—from seismic 


IN EXPLORATION 





NITRAMON' S— safest blasting agent known. 
Cannot be detonated by flame, sudden shock, ordi 
nary blasting caps or even a .30 calibre rifle bullet 
Yet it is readily detonated with NitRAMON Primer 
Packed in rigid, watertight metal containers. Ideal 
for “‘sleeper’’ holes 


NITRAMON WW )ihas) properties similar to 
NITRAMON Ss, but is designed for offshore work. 
Watertight metal cans offer maximum storage and 
weather protection and fire resistance. Cans sink 
rapidly, but are easily buoyed up when necessary 


SEISMOGRAPH 60% HI-VELOCITY GELATIN 

withstands high water pressures, long immersion 
ind adverse storage conditions. Supplied with 
Du Pont Fast-Coupler cartridges that speed up 
assembling charges of any length 


SEISMEX’ PW-—a_ very economical dynamite 
specially designed for shallow hole pattern werk 


SSS’ ELECTRIC BLASTING CAPS. well known 
for exceptional accuracy, dependability and high 
Static resistance, an important safety advantage 


ELCORD' DELAY UNIT — first practical, flexible 
accurate means for sequential shooting and match 


ing velocities. Better signal, less noise, no “ghosts 


DU PONT PHOTORECORDING PRODUCTS i 
line that includes: rugged, fast-drying CRONAR* 
Recording Film and Lino-Flex 1 Recording Filn 

SEISMO-WRIT ihigh-speed paper designed to 
give clear, stain-free seismic traces under difficult 
field conditions: and Lino-Writ — fast, easy-process 
ing papers designed for use in a wide range of 


oscillographic equipment 


BETTER THINGS FOR BETTER LIVING THR HEMISTRY 


Stop in and see us at the World Petroleum 





to the petroleum industry 


crew to selling team 


Throughout the free world— wherever the lure of oi! has Biggest exhibit ever t th rl ‘troleum Congress 
beckoned the adventurous to dedicate themselves to a in New York’s mammoth C 1 in June 1959. You’! 
great new industry built upon the bountiful gift of a good see all these Du Pont produ earn how they con 
earth—there, too, will you find these dependable, long tribute to your petroleum industry in exploration, drilling 
used products of Du Pont. Backed by Du Pont research refining and marketing. They'll be shown in one of the 
these quality products meet exacting needs in all areas largest single Du Pont displays ever built —7 separate 
of the oil industry. booths, 100 feet in length! Don 
They serve in the fields of exploration where men seek 

out the hidden treasure . . . on torrid desert, snow-rimmed Free folder to help you enjoy your vis ontains map o 
mountain and far at sea. They aid in drilling deep for the New York with important locations cated. Subways 
precious fluid and in refining it for countless uses. And, bus lines, theaters, restaurants, places of interest —all 
finally, they help smooth the intricate processes of selling clearly shown in handy pocket ‘Ider. No cost. Mail 
shipping and storing this modern source of heat and power coupon at bottom of page t 








IN DRILLING IN REFINING 


DU PONT CMC provides good control of fluid loss THE WORLD'S FIRST nufacturer of tet t TIME HAS PROVED (thie exceptional durability of 
ind viscosity Its action as a protective colloid lead, Du Pont'’s Petroleum Chemicals is neoprene hose, Whether it dock, curb pump, fuel 
guards muds against contaminating effects of salt served the petroleu ndustry for 36 ’ or tank truck hose, performance records are 
yyp and anhydrite formations. Because CMC has division also offers highly effective antioxidant mvincing evidence of neoprene's extended serv ice 
excellent resistance to chemical and bacterial de dyes and additives for fuel and lube oils { Neoprene tube resists deterioration from oil 


gradation, it can be used in high-temperature wells isoline or chemicals. Neoprene hose cover resist 
BOTH DU PONT NEOPRENE AND HYPALON 


HIGH VISCOSITY CMC — developed especially for synthetic rubbers are used in various application 
low-solids drilling muds, builds viscosity pro in the refining process. HyrpaLon hose has out 


weather withstands rough handling 


ibrades and causes flex cracking 


vides good fluid-loss control and keeps mud cost standing resistance to strong oxidizing chemica 
down because of the minimal amounts needed to do Neoprene gives remarkable service in transmit , LUCITE’ ACRYLIC RESINS are linht 
the job belting, as a protective jacket for wire and cable eV durable ind have superior optical proper 


for valve ind pipe linings, tank linings and a ‘ ese natt llv lend themselves to the manu 


LOW VISCOSITY CMC minimizes fluid loss 


protective maintenance coating where corro eat ture of signs, n ‘ ) ind displays with eye 
drilling muds without adding excessive viscosit, 


mospheres are encounters j t t ile mpentl r the retail outlet The 
In some cases, notably sea-water muds, it is used 


is a thinner to reduce mud viscosities and gels. It TEFLON RESINS have superior phy 
ilso used extensively in lime-treated muds to ties and withstand the most corrosive che 


of ZvTEL nylon 
ind valve parts in 


moldability ofter 
ivoid high roud viscosities often caused by starc! even at elevated temperatures. For these re i _ ™ 
} ‘ in in i an 7 
: has gained widespread use in pipe lining 0 , : 
DU PONT PLASTICS — Because ZYTEL’ nylon ves ereb pr operation and reducing cost 
. years, bearings, gaskets and packing 
ns have excellent bearing properties and abrasion 


resistance, they are now being used, for example, to WEED KILLERS PeELVAR monuron and KAKMES 
inufacture sucker rod guides. ZYTEL prevent jiuron kill unsightly weeds, reduce fire haz 


ALATHON POLVETHYLENE RESINS AND 
ZYTEL NYLON RESINS are used as insulating 


j | or v e and cable because 


wear between rods and tubing in lifting fluid from a ind maintenance costs in refinery tank = far 


} 
au 


pumping well. TEFLON CFE fluorocarbon resin ind pipeline properties. One application doc 
have a natural slippery surface; less torque is needed job for a season or longer 


to turn shafts or stems equipped with pac Kings made 
DU PONT DULUX TANK WHITE ENAMEL 


reduces ev poration losses of costly volat le liqu 
DU PONT NEOPRENE SYNTHETIC RUBBER n atmospheric pressure storage. This « 
widely used for rubber parts on drilling tools. Drill caused by heat minimized by the use 


of TEFLON, even under high gland pressures 


stabilizer bushings of neoprene operated succes high-reflect ‘ Dulux Tank White 
fully at 40,000 Ibs. pressure in a 13,000° hole. Other 

examples of neoprene parts: drill pipe protector 
casing guards, packing rings, piston rubbers and 


pipe strippers. Du Pont neoprene resists deteriora 
E. I. du Pont de Nemours & Co. (Inc 
Room 154, Du Pont Building, Wilmington 98, Delaware, U.S. A 


Please send free copy of ‘“Convention folder on New York” 


tion from heat. drilling muds and abrasion and |} 


served oil drillers for over 25 vears 


Also send literature on — 


We presently purchase your 


Du Pont Products ha sare Si 


Company — 


for the OIL Industry = es 


Congress—Booths 464 to 482 inclusive 








Linking people and places 
...near or far 


By telecommunications. Since the pioneer days, ISI 


j 


has been a leader in telephony tele graphy radio 


microware mevenrt phase of telecommunications 


IS} provides complete one-stop service whatever 


Is required to do the job World-wide experience 


Ss 
consultants lets ISE provide competent unbiased ad 
vice and proper selection of the equipment that is 
best for vour job. Programming, system engineer 
ing. careful surveys, plans and estimates, installa 
tion, operation and maintenance are all handled by 


expert 


IS. supplies everything needed, and every item 


S 


just as modern and high in quality and performance 


is ISk’s. service from the smallest washer to 
complete over-the-horizon microwave systems, And 
when ISk does a job vou can be sure it will work 
nd measure up to the highest industry standards 


In telecommunications. evervthing vou mav need 


it one door ISI in associate of International 
Pelephone and TPelegraph Corporation, with a world 
wide rese ce of LOL research and manutacturing 
its | QO countries 


INTERNATIONAL STANDARD ELECTRIC CORPORATION Export Department 
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50 Church Street, New York 7, N.Y 
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A HARD HAT 
HANGS ON OUR 
HALL TREE 


It the hard hat of experience gained on 


nv floors throughout the world during the 


Its experience gained in making rock bits that 
have drilled over two billion feet of hole 
Its experience gained in the research labora 
tory where for a half century we have studied 
the drilling characteristics of rock bits, the 
performance of materials, and tested the 


soundness of new ideas 


Its experience gained in making specialized 


tools tor rotary drilling since 1909 


We wear our hard hat with pride because 
itis a symbol of the countless rig floors trod 
is, Oy TEnes men of the nights 
y y the days the months the vears 


| that we have worked elbow to 


elbow with the men who have 


made drilling history 





HUGHES TOOL COMPANY 
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Customers with 
Special Exchange Problems 


may now take advantage of 


| 's Coin of the Realm Plan 





Coin of the Realm may be 


the answer to your CB&I’s new Coin of the Realm plan makes it easier 
Special Exchange Problem: for customers with special exchange problems to 
POUND STERLING take advantage of CB&I’s world-wide engineering, 
BOLIVAR fabrication and erection services 
CRUZIERO , 
peuTSCHMAAgK This service assists CB&I customers in complet 
GUILDER ing vital overseas expansion programs, faster 
PESO and it may provide welcome assistance in instituting 
FRANC needed expansion programs. 


LIRA y . - ° ge ; 
; Various CB&I subsidiary companies are ready 
IAL 


DOLLAR to complete transactions using Coin of the Realm 
oneas currencies, shown at left. For further details on 
KRONER this unique program write the nearest CB&I office. 


and many others 


‘SUBSIDIARIES 
t . Chicago Bridge Contrucoes Ltd: 
hicago Bridge & Iron 
OFFICES 
Cleveland . Detroit . us + 
Sait Lake ty . San Francis eattie uth Pasad 


Plants in: BIRMINGHAM, CHICAGO, SALT LAKE CITY, GREENVILLE, PENNSYLVANIA and at NEW CASTLE, DELAWARE 


Atlanta e Birming ham e 
New York . Philad elphia 
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MEX-R-CO > 


PROTECTION 


For Extreme Erosion and Abrasion 


Where a high-strength, high-purity, volume-stable refrac- 
tory material is required, MEX-R-CO Refractory Castable 
products will meet the most severe service conditions. All 
MEX-R-CO Castables are scientifically developed and job- 
matched for protection-in-depth application. 
® KEEP UNITS ON-THE-LINE-LONGER 
* INCREASE PRODUCTION 
REVERSE RISING REFRACTORY COSTS 





Blast furnace linings . . . Auxiliaries (lines, goosenecks, etc.) .. . Blast 
furnace packing . .. Dust collectors... Flues. . . Soaking pit covers 
and walls .. . Coke ovens. . . Refinery units (catalytic crackers, re- 
actors, reformers, fluid cokers, and lines) . . . Carbon black furnaces 
(reactors, etc.) .. . Desulphurizing units . . . Special chemical! reactors 


Jet strips and launching pads. 













COMPLETE SPECIFICATIONS for installing and maintaining MEX-R-CO Ree 
fractory Castable products will gladly be sent on request. Booklet covers 
Selection, Water Content, Mixing, Placement, Gunning, Anchoring, Finishing, 
Curing, Drying and Firing. 


WORLD PETROLEUM 


FOR TEMPERATURES FROM T0 





C MEX-R-CO) 
PROTECTION 


Under These Service Conditions 





Velocities of 130-feet, and above, per Coarse grain catalyst, equilibrium coke, or 
second, in dilute phase lines sinter dust 


Velocities above 8-feet per second in dense Abrupt change in direction or any combina- 


phase lines, or in dust collectors tion of the above conditions 


Turbulent flows — or blasts High production cyclones and similar areas 


MEX-R-CO service-proven, extreme erosion- beginning and avoid the high cost of early re- 
and abrasion-resistant castables are high in pair and replacement. It does not cost more to 
purity, extra strong . . . and easy-to-apply. employ the best. In-service time should be the 
Service performance records indicate it is im- deciding factor. For ’Protection-in-Depth” use 


portant to select the RIGHT Castable in the and specify MEX-R-CO Refractory Castables. 


e 
( puRo-TAR “0°” This coupon will bring 
LO-ERODE bg 


c mplete technical dota 


. 
. MEX ®.CO Refractory Castable P 
“ ACITAB ie andes 
’ 


PUROCAST 
| MEXICO REFRACTORIES COMPANY 


PAK (Blast Furnace Packing) | MEXICO, MISSOURI 





en Om Ie e net Nn n Nn Refr a, <¢. 
STANDARD HEAVYWEIGHT AND LIGHTWEIGHT ee ee ee ee ee 
able products for ype of Unit 
INSULATING CASTABLES 





Have your engineer contact us 





NAME 


COMPANY 





ADDRESS. . 
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ITALY — 10,000 metric ton’ yr phthalic 
_ s ( anhydride plant now being handled for > 
SS 2 oe oe oF we oe ae / ACNA in Cengio ~ 


ears 


Around the world, engineering projects of note 


bear the Badger Stamp 


CANADA tar distillation plant for 
Domini T nd Chemical Company, eee . ° 
iat tale, Cmade. Badger affiliates and sales and field offices 


approach world-wide status. Through these 
well-established and rapidly expanding facil- 
ities, Badger is currently engineering and 
constructing more than twenty-five major 
projects for local, regional and international 
clients in the petroleum, chemical and 


nuclear energy industries. 


Considering a plant project in this country? 
. or abroad? Call on Badger for proven 


ability and experience available on-the-spot N 





. anywhere. For more information write or 
, call today. Badger Manufacturing Company, 
363 Third St., Cambridge 42, Massachusetts. 


nun built by BADGER 


INTERNATIONAL DESIGNERS + ENGINEERS + CONSTRUCTORS 


THE BADGER COMPANIES BADGER MANUFA 


BELGIUM Powerformer-Hydrofiner 

end miscellaneous offsite facilities 

recently completed for Esso Standard 

Refinery S.A. in Antwerp a 
ARUBA distillate treating unit for 
Lago Oil & Transport Company recently 
completed by Bodger 





- 


THE NETHERLANDS complete 

100,000 bpsd “grass-roots” refinery 

under construction for Esso-Nederland 2 i a , 2 f 
N.V. in Rotterdam 


TAIWAN 600 bpsd sulfuric acid 
oe 


alkylation plant now under construction 
for Chinese Petroleum Corporation 
in Kaohsiung 


UNITED STATES benzene unit en- 
gineered for Gulf Coast refiner. Pro- 
duces 24 million gallons of purified 
benzene annually 


TORONTO, ONTARIO, CANADA « BADGER N.V 


BADGER (FRANCE) S.a PARIS, FRANCE 





Gardner-Denver “Quadril”’ 
saves four men...one tractor 


What it takes to drill four blast holes 





Fast blast holes, four at a time, with one man settee 
A GARDNER DENVER “QUADRIL 
doing the work—that’s what the ‘Quadril’’* 
means in trenching rock. All four of the 
“Quadril’s” fast-axting, heavy-duty rock drills 


are operated by hydraulic remote control—at 





the finger-tip command of one operator. Thus, 
the “Quadril” eliminates three drillers, tractor 
and tractor operator required for twin-drilling 


methods. Write for bulletin. 











ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 

In Canada: Gardner-Denver Company (Canada), ltd., 14 Curity Ave., Toronto 16, Ontario 

Gardner-Denver Export Division, 233 Broadway, New York 7, N. Y 

Oil field offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, Ed 
monton, Ellinwood, Evansville, Houston, Huntington, Jackson, Kansas City 
Lafayette, Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City 
Pittsburgh, San Francisco, Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 
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CRUSHING FORCE of earth-moving monsters, curves in a con 
feasibility study, coursing of chemicals in a new 
process these are elements of engineering know-how. 
Men of the Fish Companies combine idea freshness and system 
to create reality from ideas. If design is a problem 
if time and topography oppose, the know-how of engineering by Fish 
drills to the heart of the problem in the oil, gas and chemical industries. 


Fish builds in all dimensions everywhere. 


THE fo § x, Bf cNoincerine CORPORATION 


AND ASSOCIATED COMPANIES 
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electric—compressed air—hydraulic 


_ NEW APPLICATIONS 
within the OIL INDUSTRY 


enn 


PIKROSE STANDARD HOISTS 


The standard range of Pikrose hoists covers both electric and 
compressed air units from 3 h.p. to 45 h.p. continuous rating 
In these hoists the prime mover, whether air or electric, is contained 
within the drum, making for clean and compact units. In the 
sizes | to 3 either single or two-speed gears are offered and both 
single and double drum arrangements are available 

Pikrose standard hoists are in use in metal and coal mines 
throughout the world as well as oilfields, civil engineering and 


industry generally 


PORTABLE POWER. These arrangements show the great 


versatility of the new PLIKROSE ZERO size Compressed air hoist 


SPECTEIC ATION. Normal Rope Pul 4 The 7trRo size compressed ai 
at SO p.s.. 1650 Ib. Average Rope CAPSTAN hoist) another form of 
Speed 60 ft. per minute. Rating portable power to which this model 
Shop. Drum Capacity 330 ft. of | lends itself 

diameter rope (80 of calculated 

value) Werht with alloy casing 

65 Ib., with ferrous casing 94 Ib 


2 Upon a light and portable stretcher- 
frame and placed conveniently on top 


of a coaming, it cases labour and re 


duces considerably the time taken The multi- 
to remove sludge from a tanker f \ lingual 
ri 
Clamped quickly and simply to posts ab dged 
or to existing davits aboard ship the catalogue that 
7ERO SIZE forms an equally valu : 
aie coi na — is available 


able hoist serving a multitude of 


purposes se on request. 
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ca LABOUR is taken out of Oil-Hose handling by 


PIKROSE compressed air hoists — part of the hose handling 


Kuwait Oil Company's North Piet 


equipment for the 
Project at Mina-Al-Ahmadi, Kuwait, which was built: by 


Sheepbridge Equipment Limited 


bor oper 

inker tern 
xXctroleumM Nrod 
petrole 1 Prox 


ip to 100.000 tons ce 


Sicw ing 
we HNnes 
ots and 


remote 


PIR ROSE 
in time, 


follows 


SHEE PRRITM 


19588. py 








JUNE, 1959 










FR & BORTHWICK Limited Victoria & Tasmania 
Pitt Street. G gow ‘ 2 PARBURY, HENTY & ¢ I 
le - e: Ce ) | S22 ttle ¢ Stree 

lelegray \ (5 £ Melbo ve. Vi 







and Adela 
Western Australia 










ETAB EME eAUP Northern Territory, S. Australia 
R ™ ! WESTERN MACHINERY ¢ P I 
Belg 494, Murray Street, Pe 
j —_ ” = New South Wales 
MARINE & INDUSTRIA t We 

















(N.S.W.) P 


OTHER EXAMPLES CHOSEN 


iP 





EOMAN 4, Fairlie Place (P.O. Box 61) 
ee r . P, ‘ ta, 1, India 
Telegrap Tas in < 
KI > ke AG MACNEIL & KILBURN I 
- ‘ ' No. 1, West Wharf R 


(PO 









Box 4864), Karact 








HAULAGES AND HOISTS 


Two-speed, electric, compressed air or hydraulic 






AS F METALUR \ R.1 l \ 4 < 
R \ Cord ’ Chile: « EMEISTER & AMBOR \ 


Teles 30870. Telex ( 





Tht YPRUS Ce 


SIZE 14 en PO Box 208, 'N 1 Cye 
—_—_—__—_—— t } N 08 2 WON 
WHEE PERTGRIP AL TOMATIC RIM Tt I pt ) 9 


Teleg 
ONTROL BRAKES. Showing brake 


exposed 













PLER TROMORG,, TH HRITISH VERSE AS 
dsvagen, 2. S A ENGINEERIN & « NSTRL« 
Telephone: Vaxel 272895 CORPORATION Lid 
Telegra Borgelek Ss 4 99 Victoria Street. Londor SW 
Telephone: ABBey 439 
w AN Cable ort l < 











Compact desizn gives this Size | two NoTZ & Co. Lid 


65, Rue de Morat, Biel-Sienne, | 


peed homt a tive horse-power com 















Telephone: (032) 28822 w r x 
sed air engine. enclosed within a I et org teat 
' ' > ——- aon enne HARPER, GIL AN & ( Lt 
’ capacity for S teet ol bnshaam Chassie 
wh rope In the most contined AVIA 4 P.O. Box No. 100 
parce PIKROSE puts power at the end g 4AN Singapore, —- pe Box No. 24 
] , ala umpur 
‘ 1 pipeline i vertical litt of 2.980 Ib F. TREITEL & Co. Ltd Tek - oh a if . 
6 ftp on 1 1.250 Ib. lift at 69 Old Broad Street, London, F.C .2 Cable Acha Kuala I 





Telephone: Lx 
Telegraphn 








WM. JACKS & Cx Lt 





PEACOCK BROTHERS I ted PO. Box 83. $17. Mercha Stree 
(P.O. Bow N 1040), Town of La Salle Rangoon, Burma 
Montreal, Canada P.O. Box 823, Mackinnon Building 
Telephone: Walnut 0481 York Street, Colombo, Ceylon 
Telegraphic: * Peacock “-Montrea P.O. Box 2180, 302, Princes Building 


also at 
Syvdnev Nova Scotia 
Onta 
Onta 





New Development: 


Chester Road, Hongkong 










The PIK ROSE range with 






Automatic Hydraulic Transmission 








Winnipee Manitoba SIBER HFGNER & ¢ Limite 
TT . ; 
INCOTPOTAlINgE ViICKRERS-ARMSTRONG Calgary Alberta 17 Yuen Ming Road, Central P.O.B 
" j : ritush nb No. 408, St thai, China 
hydraulic and variable speed gear Vancouve British Columbia ingha 
Edmonton — Alberta 





PIKROSE H.1. Automatic Hydraulic 


AUSTIN HOPKINSON & Co 





Haulage. Drum capacity (80 caleu ° : , Mining Engineers 

ated value) 384 ft. 8° dia. rope ueensiand Manager: G. Drury Baker, A.R.S.M 

. >ARBURY, HENTY & Co. Pty. Lid x ‘ rleans, Par ve, Frar 
high 2’ 11° wide S’ I}” long ins 207 / 20, Q d Urien Paris Ive. F . 

Henty House, 29 Adelaide Street Telephone: Médicis 3596 

Intinite speed control. Constant speed Brisbane Telegrams Yrubak "-Paris 

electric motor Hvdraulic drive pre 

venting shock loading Maximum 


torque at standstill. Smooth accelera- 


tion always 
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A look inside the world’s most widely 
used process gas chromatograph 

Here is the most versatile instrument ever 
developed for continuously monitoring 
multiple components in a complex hydro 
carbon stream ...the Beckman Industrial 
Gas Chromatograph. Its pneurfatic heat 
ing system, in an explosion-proof housing, 
provides close temperature contro! rm 

tor long-term analysis reproducibility 
Accessible design simplifies and speeds 
adjustment when required. And accesso- 
ries broaden its range of refining appll- 
cations. Application engineers run new 
instruments on samples from your stream 
to guarantee performance on your process 
...before delivery. Beckman Industrial Gas 
Chromatographs are delivered ready to 
go, with start-up a regular service. The 
result is continuous, trouble-free oper- 
ation on a variety of refining streams to 
give vital information for process control 
...the real reason why Beckman Process 
Chromatographs outsell 2ll others com- 
bined. ~ For detailed instrument specifi- 
cations and answers to your process con- 


trol problems. .. write for data file IP-3-100. 


Beckman, 
Inte 


It sa Fact Beckman factory 
ire located in 56 countries 
ssist you with your 


nstrumentation requirem 
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General American 
does a lot more than gust build tank cars 


General American’s design, engineering, fabrication and erection facilities are available to 
solve many processing and storage problems. Here are some of the products and services offered. 


Conservation Structures 


Tanks of all types for every kind of liquid. 
Cone roof structures and eight WIGGINS 
CONSERVATION SYSTEMS including floating 
roof types with the famous WIGGINS safety 
seal that reduces fire hazard and eliminates 
losses from thermal breathing. 


Gasholders 


WIGGINS gasholders with patented dry 
fabric seal. No operating costs, no mainte- 
nance problems with the safest of all gas 
storage structures. Store practically every 
type of gas in commercial use safely and 
economically. 


Water Storage 


Standpipes, reservoirs and tanks are fabri- 
cated in our plants ard erected by our 
specially trained crews 


Process Equipment 


Louisville Dryers, Turbo-Mixers and pro- 
cess equipment of many types including 
RDC columns for extraction and reaction 
processes. Our experienced engineers will 
work with you on design problems. You 
can test processing ideas in our laboratories. 
You can rent pilot-scale dryers, mixers and 
columns for tests in your plant. 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION 


135 South LaSalle Street * Chicago 90, Illinois 


. OQ 
Kanigen* Chemical Plating [Fs 
When your equipment must resist corro- [a VA, 
sion and abrasion, investigate KANIGEN” NZ 
nickel alloy coating. From process equip- \SA YF 
ment to tank car interiors, KANIGEN does = 7-~ SZ, 


the job economically and efficiently. 


a? 


{ 


Custom Fabrication ‘ 


All types of vessels, structures and weld- = f?*=*"2 
ments manufactured in our plants to meet wat 
all code specifications. Our engineers are 
on call to help you. At 
=, 
é 
x 


Field Erection anh 
The Field Erection Division maintains ex- 
perienced crews and modern, efficient mn 
erection equipment throughout the country. 


Strategic Locations 

There is a General American plant in your ~—____|" s 
area. Plants are located at Sharon, Pa.; East re 
Chicago, Ind.; Birmingham, Ala.; Orem, \g® ‘ 
Utah and Compton, Cal. Call us. You'll find “~_ ; > a 

it pays to plan with General American. - ’ 







Plate and Welding 
CORPORATION 
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f/ Around 

‘ the World— 
in Port 

after Port... 








n Marine Loading Arm brings to your 
tank at W iu 
Chil , Art ree , 
LONG } con mane’ 
Ad 
REDUCE LOADING COSTS... .:: , 
Pu | ~ 
l 4 ré ‘ 
= tara dr 
er ( hb 
PHILADELPHIA oiteion Wh 


CHIKSAN 
MARINE 






CHIKSAN LOADING ARMS 








LOADING ARM PAY FOR THEMSELVES 
PAYOUT An informative bulletin and a 
ANALYSIS || Payout Analysis are yours 
far the ¢ ng 
HN f today 





eo. 
» | ¥ 
RV CHIKSAN COMPANY- BREA CALIFORNIA « CHICAGO * 


it WARE 
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for oil refinery 
construction projects 
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BAHRAIN ... 
BURMA... 


CANADA... 


COLOMBIA. 


ECUADOR... 
ENGLAND .. 


FRANCE 
IRAQ 


ITALY 

KUWAIT 

THE NETHERLANDS 
NETHERLANDS ANTILLES 


SCOTLAND 


VENEZUELA 


CAPOSITE.... 


Amosite Asbestos Blocks and Pipe Sections 















DRILLING COMPANY 


WILLIAMS 








HANEY AND WILLIAMS DRILLING 





HANEY AND WILLI 





co. 
The parent company, Haney and Williams Drilling Co., is an organization 
with twenty-one years of competitive diversified experience in the California 
area and other parts of the Western Hemisphere 


Current operations nsist of four modern rigs in Calif 


in foreign and offshore location 





FOREIGN OPERATIONS 


The Haney and Williams organization has operated outside the Conti 


nental United States since 1950 in Mexico, Uruguay, Brazil, and Alaska 
It is in a position to furnish crews equipment and « xperienced supe 
el for drill 


perit where 
' 


DUNLAP and GRAHAM DRILLING CO. INC. 


HANEY-WILLIAMS DRILLING CORP. S. A. 


OFFSHORE OPERATIONS 


“aN ’ WESTERN OFFSHORE 
K { e\ DRILLING AND EXPLORATION CO 
1 B. - \ 


2 f..” | WODECO is an org ' en lay 
WODECO . 
\4 » ot , ‘ . ne ] 1] 


\ 


a 


MS DRILLING CO. 


(, B I \ ¢ ( 


a s - 
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| x! t [ ts meal that 
M rods, lines 
3 icking, 


+} 


toughest 
] 
my test labor wory 1s 


more wav W in be sure of our 





way to msur 


wie 


MISSION MANUFACTURING CO. P.O. BOX 4209 


HOUSTON, TEXAS @ ABLE ADDRESS mis 


EXPORT OFFICE. 30 ROCKEFELLER PLAZA, NEW YORK © IN THE UNITED KINGDOM ™ N WW gS & | ¢()D IN 
MANUFACTURING CO, LTD. 17 HANOVER SQUARE, LONDON W 1 ENGLAND © CABLE A RE mic MAN ; ‘ 
PISTONS © PISTON RODS © SLIPS © NI , N 


PUMP VALVES AND SEATS © SWABS © VALVES © HAMMERDR . ENTRIF Al - 


YOU'RE INVITED TO VISIT OUR NEW HOUSTON PLANT 











Safety on the jo 


BURTON OIL WELL CEMENTING COMPANY 
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(pen convening ot the Fifth World Petroleun Con- Clale d With planning a meeting I these proportion 
gress in New York, Sunday, May 31, will cul- Heading this corporation as chairman of its board of 


round the globe Research and Engineering C vl not only an in 


The extent to which the international oil industry ternationally recognized authori on petroleum 


inate two years of intensive preparation by oil men directors is Dr. E. V. Murphres resident of E 


s ¢ operated in the arrangements for the meeting cience, but has achieved nsiderable prominence 
reflected in the size and scope of the technical pro- in the de velopment oft atomic energ' He has a dual 
which has been developed Over 100 technical congre role in that he al chairman of the Per 
essions are scheduled at which 300 papers will be nanent Council of the World Petroleum Congr 
esented on subiects covet I all the activitie | the the policy-mak ng pod tne rvanizatiol Vhict I 
petroleum industry except marketi ire ts continuit lecides the ation ‘ 
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USA oil looks back with pride 


and forward with confidence 


CHANGE AND GROWTH 


by Frank M. Porter 


President, American Petroleum Institute 


N 1859, the English naturalist, Charles 
| Darwin, published On the Origin of Spe 
es by Means of Natural Se lection. one 
the major scientific events of the ce! 
In the United States, in the same yea 
former railroad conductor named Edwin | 
Drake made a discove ry of a ditterent kin 
He drilled a well, near Titusville, Pa., whi 
struck oil at a depth of 69% ft, the first 
successful well drilled in the USA to pri 

duce petroleum. The Drake well begar 
new era in history—the era of cheap abut 
dant energy from liquid fuel. It gave birth 
to an industry which has become the third 
largest in the United States—outranked 


only by agriculture and the combined util- 


ities—an industry which is proud this ye 
to honor the man who completed the t 
oil well on August 27, 1859 

The coincidence of these two events 
the publication of Darwin's revolutions 
theory and the birth of the USA oil indu 
try—is interesting. Of all the enterprises 


which have existed within the past 100 





vears, none has demonstrated more vividly 

than oil the capacity to adapt iccesst 

to changing conditions, the principle wh 
as so important to Darwir theory 

Consider how the oil business iS adapts 
tself to change It started as a | 
eros e [or DS Just « é é t 
ite ts } I pal product isi 

iutomobiles Ti da vit é ¢ 
icti¢ ot jet t sport i 1 expe 
ents with new itomobile « ‘ 

t grow t iL I The 
new science ¢ pet é n <¢ try r 
OVE has made oil a ou e of iw n te 
or thousands of othe , d 

There have been othe r " Nat 

1 Ps) I st isc'( I I il atl te 

, 
iiuel, IS noW a ch st ( ne 

uS as well Be i1US¢ ese es ae 

rt becon ng more ostly i ff t 

d, oil ec panies e ca ry 
CM nh which w t ible the ext t 

d fuel fre snale nd 
As tne econ patterns é iti« 
ve cnanged, the Tt ct é t Nusiness 
. , 
s changed too. Started | ende 
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enterprisers, oil soon became a big busi- 
ness in an era when large combinations in 


fields 


Val 


ious organizing America’s 
vast industrial growth. But even before the 
I The Standard Oil Co., 


independe nt oil companies were competing 


were 


reakup of many 


freely, each playing an essential part in its 
The oil busi- 


many large 


»wn segment of the business 


carried on by 


ness today is 


ompanies a great many medium-sized 


ompanies, and thousands of small com- 

panies 
Oil has had to adapt itself to changes i: 

Rel- 


taxed at 


government attitudes toward business 
lightly 


has become a 


atively unhampered and 


the outset. oil prime target 


for harassment by regulatory agencies and 
also 


serves not only as one of the nation’s 
largest taxpayers, but as a collector of in- 
burdensome consume: 


easi ily taxes 


ts principal product 
With all 


Successrully 


oil 


not 


the changes to which 


adapted itself, it is 


risit that oil themselves have 
The first 
Drake to 
turers. The 


eT gaged nas been described by Mark S il] - 


men 
oil men 
Titusville 


feverish business in which they 


who follows a 


7 4 , 
Colonel! were adven- 


haot 


characterized by a lack 
ness, a prince-today-and-pauper- 


industry in which chance 


gest element, in which calamit 


I just around the 


tne 


not always keep itself 


today is 
IS aWware 
not only hin 
well. He may be 
iner, transporter 
be an employee of 
1ousands of stockholders 
ty today’s oil man has inherited 
regior 
fe ¢ 
He 
that, without this freedom, h 


ild not be able 


take a ISK ‘arn a pre 


the favor of the consumer 


to operate effi 


ry out its obligations, and 


abundance of gc 


with an 
at competitive prices He is or 


th 


sees nat 


ner ne 


by further governme 
t often is these days 

For evidence of what the o 
free society, the 
need only pe 
accomplished 
the world 


Bas act 


ry " 
more 


1? O00 
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ourse, 


There are 


to which 


with justifiable pride 


tne 
do almost 99 ot 


fueled by petroleum 


the 


Drake s 
our work. Many of 


time discovery 


and all of 
are lubricated by it 
many individual achievements 
American oil man can point 


aqavances ll 


steady 


refining technology, which have kept im- 


proving the 


creasing the 


oil: the deve 


quality of fuels and ir 


motor! 
gasol 


vield of 


I Irom 


lopment of ingeni 


ondaryv-recovery methods, wt 
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net 


and 


indance < 


Wher 


ium 


yne to 


twork 


reserves the growtn 


now more than 200,000 


introductior f a 


er efficiency: the launching 


the itomatic 
of World 
United 


the 


more economical tankers 


modern servi ions for within 


conventle ce 


as these achieveme 
The 
s is still, as it 


not ends end 
Was 
f low-cost energy 
the oil business 
nation tor homes 
be d at sundowr 


ana 
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Who’s who at the World Petroleum Congress 


PERMANENT COUNCIL 


Permanent 


only enduring ingredient 


Petroleum Congress organizati 
’ 7 meil rn} , . . *? ¢ 
( ot - Permanent Council comprises representa- Congress Committees: Th e Per- 
F P ‘ , vid tives from technical societies and profes- manent Council. a svstem of 1 m- 
( ( oO provide A 
. sional groups in 12 countries. During the mittees is maintained. The 6 at 
t ‘ t The ‘ t Cour 
\ ’ 
; four years which elapse between cor present and include most prod ng coun- 
i, te nte ‘ Mis | nvresses , : : ed me 
resses, it plans ahead for the next Whilk tries as well as many wi I ! ‘ no 
\ ‘ t entity lt A l Pet ; , - 2 Tl 
an actual congress is under way has petroleun oductis The ttees 
oleum Congress I: ; nly to mrepar ‘ , Ms 
I Pars only advisory functions. Chairman of the are not permanent: they exist t late 
+} 7] , ry handle ‘ Ne? yy . ] } + 
Ss ess ana Mang perath Permanent Council (as well as presider nterest in the congress wit e- 
thre operating group, the Fift! World pective countries, and to coll } te with 
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the organizing committees in New York to 
formulate plans for the congress, and then 


are dissolved. Their assistance is particu- 


its sessions is through the Fifth World 


Its offices are lo- 
Avenue, New York, 
and it is under the chairmanship of E. \ 
Murphree, who 


Dpody u 


rie aav ist \ 
Petroleum Congress Inc 


cated at 527 Madison 


< 


nembers) which covet 
tions 


larly valuable in soliciting papers (a total of 


and technical p iblicatior 
about 285 will be presented at this congress, 


the board committees (mem 
is also president of the board of the Fifth World Petrole 
selected from a much larger number) Fifth World Petroleum Congress Inc. Thers which consist of the p1 

Actual direction of the congress during are two principal adjuncts to this directive 


; 


exposit 
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THE HIGH COsT 


o~ 


OF WHALE OLL = and what i led b 


by Kendall Beaton 


ommonly date the birth 
vetroleum industry from 
in 1859 when “Colo- 
brought in a small, 

itt sville Pa Persons 
was known and used 
world before 1859 are 

» explain the unique- 
was not the first 
nany Leif Ericsons 
Drake "s discovery, 
ne at a time when 
it. Immediately 
his example, 

the modern 


forthwith 


A thriving refining industry preceded Drake, providing the new petroleum 
producers with a reac y-made market. This interesting but 

long-forgotte nN cha pte rin oil's early history is brought 

to life with much new material not previously printed. 


This quik k start was possible because fa- 
into saleable 
products already existed in large number 
During the decade before the Civil War, a 


new industry devoted to refining “artificial 


cilities to convert petroleum 


lubricants and illuminating oils had grown 
mightily. It was, in fact, the profitability of 
this hydrocarbon oil trade which had given 
Drake and his backers the stimulus to seek 
out a “petroleum spring” in the back coun- 
try of Pennsylvania and drill what was, fo: 
its day and depth, an expensive oil well 
By the end of 1859, Scientifi 

was able to count more than 30 “coal-oil’ 
refineries in New England, New York, 
Pennsylvania, West Virginia, and Ohio. And 


} 


their product, kerosene, was in such brisk 


demand at $1.50 a gallon that 
other 12 months were out, the numl 
these new plants would be doubled v 
total of $6 million invested 

For more than a century 
ventive turn of mind had been proposing 
tne Western 


World’s most Satisiactory illuminant and 


substitutes for whale oil 


lubricant. Oil shales, cannel 
ict coal tar from gas work 
phalt Sseepages, even crude 


of the older fields of Europe 


ural oils distille 
vegetable seeds, an 


all appeared briefly or 
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rth of the petroleum industry, except 


_the p f whale oil was 
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du vy had shifted 
the New World. Here, 
thelr Europe al 
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ir own shores and 








longer voyages, 

the big whale hunt which is 
bered as the “Golden Age of Whal 
in New Bedford, Gloucester, Nan- 


rope 
apeseea 
ickKet I Massachusetts Stonington, Ne \ abbage 
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the world which 
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more 
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> Angle Lamp 

* not an improvement on the old-style lamp, but an entirely sew methed of burning 
whih hee meade common kerosene (of coal off) the most eatisfactery of aff 
satisfactory we mean satisfactory—not an Muminant that merely gives 


mbines brilliancy with soft, restful, pleasing quality; that is as 
# candle, and yet se economical to burn that in a few months’ use 


\ctually Pays for Itself 
amp with the round wick, generally considered the cheapest of a!! 


abn hours a quart of off The Angle Lamp burns « full 16 
hours y his, even where oll is cheap, soon amounts to more than its en 
ther way aves as much—perhaps more 
always be turned at full height, although on an average of two hours 
a dim light ready to be turned up full when wanted. A 
” off « eck absolutely wasted, simply because your lamps cannot be turned low without 
aved in The Angle Lamp, for whether burned at full height or 
ghtest trace of odor or smoke 
. re about the lamp which for its convenience aod soft, restful light 
y were it not for the wonderful economy which makes it an actua 


stalogue “ 31" fully explaining this new principle of oil lighting and for 


tatements 
aha Trial 

such people as ex-President Cleveland, the Rockefellers, Carmegies, and 

thers after trying The Angle Lamp, find It profitable to rip out gas and 

ee Co throw away gasoline and acetylene outfits or ordiaary lamps, 


while to send # penny postal to find out about Kt. 
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new company. Gesner was apparently given 
stock in exchange for his patents; Dundonald, 
then nearly 80, dropped out of the picture at 
this point 

Gesner’s patents were three in number, 
one for each of three kerosenes (kerosens 
“A,” “B,” and “C”), to be manufactured from 
“petroleum, maltha, or soft mineral pitch, 
asphaltum, or bitumen wherever found.’ 


The raw material, as set forth in Gesner’s 
patents, was subjected to destructive dis- 
tillation in an iron retort, the vapor being 
led away and condensed in pipes immersed 
in water. The products left in the retort, a 
heavy tarry liquid and a lighter liquid, were 
then separated by drawing off the heavier 
fraction. The remaining lighter liquid was 
redistilled, the distillate from it being con- 
densed and mixed with the first distillate, 
and the residuum drawn off and mixed with 
the heavy bottoms of the first distillation. 
The light liquid distillate was next treated 
solution of 
sulfuric acid, and allowed to stand 12 to 
24 hours to permit the impurities to settle 
out. The distillate was then drawn off and 
mixed with 2% by weight of freshly cal- 
cined lime, which accomplished the dual 
purpose of absorbing any water present 
and neutralizing the effect of the sulfuric- 


by agitating it with a 5“ to 10 


acid treatment. After thorough agitation, 
the treated product was fractionally distilled 
into kerosene “A” (boiling point 150 F, spe- 
cific gravity, 0.750); kerosene “B” (bp 250 
F; 0.775 sg), and kerosene “C,” 
ing point of 350 F and specific gravity of 
0.800. All three of these fractions fall within 
what is today considered the gasoline cut. 
The “A” fraction, too volatile to be safe in 
lamps, could be burned by vaporizing it 


with a boil- 


with a current of air and burning the 
resultant gas in gas jets. The “B” kerosene, 
inflammable,” 


“moderately volatile and 


could be burned in a lamp, or mixed with 
the third cut. It was the “C” kerosene which 
offered most promise as an illuminator: “in 
an Argand lamp, with a button over the 
wick, it burns with a brilliant white light 
In addition to claiming the products and 
the processes by which they were distilled 
and treated, Dr. Gesner’s patents included 
the trade name he had adopted, “Kerosene.” 
A son, who was present at the christening 
of the new product, tells us that the name 
came from the Greek word keros, wax, and 
the -ene ending of camphene, in the ex- 
pectation that this ending would suggest a 
burning oil. For the next decade, Kerosene 
(with a capital “K”) was a protected trade 
name like “Victrola” or “Frigidaire,” but it 
soon passed into the common language. It 
was often misspelled kerosine, an error 
which has unfortunately been perpetuated 
by well intentioned oil-industry groups at- 
tempting to adopt “official” spelling 
Following the custom of the day, the 


Works appointed _ sales 


new Kerosene 


agents, John H. and George W. Austen, 
sons of a prominent New York merchant. 
The Austens opened sales offices at 50 


Beaver Street, New York, and began a 


Vigorous campaign t introduce bit new 


illuminant, along with a suitable lamp for 





burning it. Kerosene burned well in the 
expensive Argand lamp used for sperm oil; 
but John Austen sought, and in Vienna 
found, a cheap flat-wick metal lamp with 
glass chimney. This lamp the Austens im- 
ported in quantity and the “Vienna burner,” 
widely copied, became the model for the 
common kerosene lamp.* A new kerosene 
customer generally bought a complete outfit 
with his first purchase. (See bill of sale 
illustrated). 
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“The new illuminating oil,” Dr. Gesner’s 
son wrote some years later, “met with the 
strongest opposition from the turpentine 
and alcohol trades. Its odor, which was not 
then so well removed as it was later on, 
gave those interested a weapon against its 
introduction which at times seemed likely 
to be wielded fatally.” However, the rela- 
tive safety, superior light, and low price of 
the new product gave its manufacturers 
sales arguments which were hard to put 
down. A circular issued by the Austens 
early in 1856 is replete with “laboratory 
tests” comparing the illuminants then on 
the market. In intensity of light, kerosene 
won hands down. Kerosene was then selling 
for $1.00 a gallon, as against $2.25 for sperm 
oil, $1.50 for colza oil, $1.25 for lard oil. 
Burning fluid, at 87¢ a gallon, was cheaper, 
as were camphene (63¢) and rosin oil 
(50¢). But the brilliance of kerosene light 
and its consumption economy gave it im- 
pressive advantages when reduced to “cost 
of an equal amount of light.” On this basis, 
burning fluid was seven times as expensive; 
sperm oil cost six times as much, and so on 
down the scale 

As kerosene’s acceptance spread, the size 
of the Kerosene Works on N 


7 
] | 


ot 
ewtown Creek 
expanded. A lengthly descriy 


ition of the 


istling plant was printed in the New York 
Cor ercial Advertiser on August 24, 1859 
t three days before completion of th 
t Cc 
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buy it direct from the mine at $25 a ton 
delivered, taking some 7,500 tons the first 
year. 
Downer’s reluctance to enter the new 
coal-oil business was now completely over- 
come. Early in 1857, he sold his whale-oil 
business to two former employees and 
began building coal-oil facilities with a 
will. By the fall of 1858, he had invested 
$150,000 in the new plant, had 50 retorts op- 
rating 24 hours a day, and had accumulated 
an unsold inventory of 200,000 gallons of 
lamp oil. Just as Downer was beginning 
to doubt the wisdom of his bold course, 
the product caught on. Orders came pour- 
ng in all during the fall and winter of 
1858-59. until the Downer warehouse bulged 
th dealers’ empty tins, dated and ticketed 
to be filled in order of receipt. With de- 
and so brisk and the oil bringing $1.35 
to $1.40 a gallon at the refinery, the Downer 
Works made a net profit of more than $100,- 
000 during the winter of 1858-59. It was a 
turning point for the new venture and, in 
Merrill's words, “M1 


courage and hope at result.” Promptly, he 


Downer was in great 


manufacturing plant at 


Philbrick and 


built a second 
Portland, Me., putting Dr 
William Atwood in charge 

Meanwhile, Luther Atwood had become 
chief chemist of the Kerosene Works on 
Newtown Creek. Through this friendly 
onnection, Downer was able to license the 
trade name 
early 1859 all three 
plants had changed their names—the New 
York Kerosene Oil Co., Boston Kerosene 
Oil Ce Prop.), Portland 


ht to use the protected 


Kerosene,” and by 


(Samuel Downe) 
Kerosene Oil Co and 


rning circulars 


were publishing 
to establish their exclu- 

e right to the Kerosene name 

As protection of his refining process Di 
Gesnet kerosene patents were not so suc- 
essful. Young, with his British patent of 
1850 and USA patent of 1852, had preced- 

ce over Gesner’s 1854 patents. Young 
i | 


a keen sense of the value of patents 
nd, by threat of infringement suits, obliged 


American competitors to take out li- 


es under his patent and pay him a 
ovalty of a penny a gallon sterling (2 
ent American money). By 1858, twenty- 

ee American coal-oil refiners, including 

ol nal Kerosene Works on Newtown 
Cree} vere licenses under the Young 


‘ irgest of these coal-oil refineries 
lSBoo ere order, the Kerosene Works 
New York and Downer’s plants in South 
tor nd Portland. By this time. the New 

Ke ene Works was using Boghead 
Scotlar as raw material, as did 
e « the ler competitors in the 


\ ( Othe plants along the 


eabo; lit Downe ised Albert 
{ I} wick, The 


refiner les 
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To Refiners and Distillers of Ilamin« 
ating Oil. 


Directions for distilling and refining the Oil pump- 
ed from the recently discovered Oil Springs of Penn- 
sylvania. 

Ist. Start with a moderate fire, and heat up very 

gradually and slowly 

2d. When the distilled product ceases to be opa- 

lescent, change the receiving vessel ; after this 
there is less danger of boiling over; what fol- 
lows is an illuminating and non-explosive Oil 
2d. When two-thirds have passed over, maintain 
the water in the worm-tub at from 94° to 100? 


it the bottom, allowing it to pa s off from the 





irface at fr 2 to 212° I 
ith. On no account v the stream of distilled Oil 
discharging from the worm to intermit; the 
hed temperature which is the cause of 
nec tates over-heating, and occasions 
l Inct 
nm Still of 800 Gallons capacity, charged 


ns of Oil should occupy from four to 
rradual heating up before Oil runs from 
id will require about twelve hours in run- 
Gallon 
» from the bottom of the Still tothe 
Grate-Bars, should be three feet, and the furnace 
draught very moderate. 














‘l'ho Berrzole portions of these Oils are so extremely 
volatile that a distiller, accustomed to run off coal oil, 
will almost invariably fire up too rapidly and boil 
over, unless duly caut ! 
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or nif Ww Lup and out 
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ing coal-oil industry, did a lively business 
in the design and construction of refineries 
to work the western cannel-coal deposits. 
“Country ministers,’ one of the Gesne1 
sons recalled years later, “could not be per- 
suaded that anything could be distilled from 
coal, and insisted that coal distillation was 
a cloak for another kind, much more to the 
taste of their flocks.” 

Together, these American coal-oil plants 
25,000 gallons of 
lamp oil a day while Colonel Drake drilled 


doggedly 


were turning out some 


away at Titusville during the 


summer of 1859. That they would soon be 
displaced by petroleum probably occurred 
to no one, for there was already one petro- 
leum lamp-oil enterprise on the scene, and 
its success to date had not been such as 
to inspire emulation 

Samual Kier, son of a salt-well owne! 
of Tarentum, Pa., had since 1849 been re- 
covering petroleum, an = accidental and 
unwanted byproduct of one of his father’s 
salt wells, bottling it and selling it as medi- 
cine. About 1855, he set up a one-barrel 
still and began distilling some of his petro- 
leum production as lamp oil. Since he did 
not treat it to remove impurities, it smoked 
badly when burned and gave off foul odors 
Even so, it had a mild local sale in the Pitts- 
burgh area, and Kier had graduated to a 
five-barrel still by the fall of 1857 wher 
his carbon oil” came to the attention of 
Colonel A. C. Ferris, a lamp-oil merchant 
of New York. Finding Kier’s untreated oil 
unsaleable, Ferris hired a man who had 


methods at 


learned acid-soda treating 
s Portland works. and sent him to 
Pittsburgh to instruct Kier. The resulting 
product was marketed on a small scale 
beginning in 1858 by Ferris’ New York 
Carbon Oil Co. Ferris also purchased, for 


refining. crude oil from the hand-dug petro- 


Downe! 


Ontario, as 
While the 


Kier-Ferris effort is of interest for its pio- 


leum wells of southwestern 


well as shale oil from France 


neering ispects its importance as a SUC 


cesstu commerical enterprise has otter 


been exaggerated by oil historians, and it 
is mentioned here chiefly for the purpose ot 
putting it in proper perspective. By late 
1859, the Carbon Oil Works was producing 
only 300 gallons a day—a small amount 
compared to the output of the large, well 
financed coal-oil refineries 

But petroleum refineries would not re- 
When Drake's oil 


well came in in August 1859, there was a1 


main small much longe: 
immediate appreciation of petroleum as 


raw material for lamp-oil manufacture 
Others lost no time in acquiring leases at 
assembling equipment to begin drilling 
Late in 1859, a second well was brought in 
This, along with Drake's 8- to 10-barrel-a- 


day well and the oil gathered from salt 


wells, constituted the 


recorded crude-oi 
production of 1859—2,000 barrels at an aver- 
age price ol $20 a barrel, or 50¢ a gallo: 
This was hardly a price to tempt coal-o 
manufacturers, for their own manufacturi: 


. , 
ts for a gallon of kerosene were abou 


cos 
the same. But when new and larger well 
came in early in 1860, the economics 
petroleum began to change rapidly 

The first book on the new Pennsylvan 
petroleum industry, published in June 1860 
listed $16 a barrel. or 40 a gallon, as 
typical price for crude oil, adding that 
barreled and freighted t 


New York, for 121}. 


gave the producer a handsome profit ar 


can be raised 


cents a gallon.” This 


stimulated the rapid drilling of dozens of 


other wells. By the end of 1860, there wer: 


75 wells along Oil Creek with a daily p: 


iuction otf some 1.200 barre ls and <« 
, | 99 1] 0° “ae 
Sales aS low as <<¢ a gallon (38.50 a Darre 


were being reported 


This rapid reduction of crude-o 


juickly brought new refineries onto tl 
scene. Dr. Gesner, in his capacity as 
sulting chemist to coal-oil refiners, wrot 
and published an excellent handbook, A 
Practical Treatise on Coal, Petroleum. and 
Other Disitlled Oils (1861). When this vol- 
ne went to press in November 1860, Ges- 
ne listed 56 coal-oil refineries by name 
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WILLIAM MATHEWS VACY 


ident of Shell Oil Co. of 
Ltd... Toronto, was bern in 
i 1907. Hle was educated 
ialmond, Seotland: Grenoble 
ity, Franee ind Oxford Uni 
thre itter having conterred 


im an MLA. degree in law 
he had been assistant t 
president in charge of pro 
Shell Oil Co., Los Angeles 
issistant to the president 


Shell Oil Co. New York: general 
manager of Shell Exploration Alberta 


ind general manager of United 
Oilhelds of Trinidad, He also 
en president of the Petroleum 
ff Trinidad: member of the 


nidad Legislative Council; and 
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Canada’s 





bright 
future 


by W. M. V. Ash, President, 
Shell Oil Co. of Canada Ltd. 


T HERE can be little doubt, and indeed it 


can be proved statistically, that energy 
consumption and economic growth go hand 
in hand. This does not necessarily mean that 
an abundance of energy resources results 
automatically in a high level of economic 
activity. The energy must be set to work 
intensively if the highest standards of liv- 
ing are to be attained. The development of 
the Canadian economy is a good example 
of the effectiveness of increased energy ap- 
plication. Today, with a work force a little 
more than double that at the beginning of 


the century, Canadians are producing more 





than six times as many goods and services 
Improved equipment and advanced tech- 
niques have contributed greatly. b it most 
significant has been the fivefold increase ir 
energy use since 1900 

The postwal decade has been a pe riod of 
remarkable growth for the Canadian econ- 
omy, based upon natural-resource develop- 


ment, industrial diversification, high levels 


of capital investment, and increasing energy 
application. The petroleum industry has 
] ] , " 

played a large part in all of these phases of 


development. By 1956, Canada was second 
only to the United States in per-capita 
energy consumption—and petroleum, by 


contributing 52°; of all energy, was a more 


important form of energy in Canada thar 


in any otf the other countries listed in the 





accompanying table 





Energy Consumption—1956 


Total Per Capito 
Energy (Btu's Per- 
Con- x10°) Capita 
sumption Energy Demand Petroleum 
(Btu's Con- for Partici- 
x10'2) sumption Oil pation 
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generating billions more it 


province, inh 


secondary expenditures. Population began 
a rapid increase, personal income rose, the 
the 
prairie, and Albertans enjoyed a decade o 


The 


towns and villages spread out over 


prosperity unequaled in their history 


rising tide of these years spilled ove! 


Provinces, as the oil searc! 


the other Prairie 


eastward into Saskatchewan 


Alberta 


of all personal 


spread and 


Manitoba 
SU 


which only 10 years ag 


derived fron 


income 


is now becoming 


activity, 


with St 

istries developing 
mv has weathered 
now settling down 


rvative development on the 


conse 


} 


broad base of found neral wealtl 


its me Ww ‘ 
1947 and 1956. the oil industry 


Between 


radically 
Exploration and deve lopn ent 
$1.9 billior 


expel diture 


abou 


mex 


17 
hi 


= 


ropositions 


W 


re 


nr 


De nN 
ill KO 
modest 
the past 
] tior 


oaucuon 


Y 
an 


am 


n 


if 


pace 


Te. 
a 


10 


wi 


ve 


il 


The 


or petro 


icreasing 


than thi 


’ 


ars an 


supply 
avel 


bee! 


“ane 


‘ 
i 











OIL’S CONTRIBUTION 


TO THE BRITISH ECONOMY 


rpyopvay the British Isles, after the United 
| States, the USSR, and Canada, con- 
stitutes the fourth largest market in the 
world for petroleum products, although it 


ranks only about 75th in area among the 


countries of the world. In population, how- 
ever, the country ranks ninth, and there 
are 11 times as many people per square 


mile as in the United States. As a trading 
nation, Britain is second only to the United 
State taking about a fifth of the world’s 
exports of primary products, and in turn 
providing about a fifth of the world’s ex- 
ports of manufactured goods 

In the past 30 years, oil, as a proportion 
of total energy used, has grown from rathe1 


Total energy 


ore than 4 to some 15 
consumed inland increased during the 
period by 70 million coal-equivalent tons, 
and of this increase oil has contributed 
nearly 27 million tons. Including the non- 
energy petroleum products such as bitumen, 
white spirit, lubricants, ete., inland con- 


umption of oil increased to nearly 32 mil- 


lion tons last year from 5's millidén. In 

addition, bunkers (excluding admiralty) 

nereased to over four million tons from 
nder one million tons 

Historically, the industrial prosperity of 

tain | been based on coal, which is 

e country's main indigenous raw material 

Helped by the proximity of plentiful iron 

‘ e the coal deposits, Britain's 

turi ndustrie have be 

‘ { ted near the coal fields 
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by C. M. Vignoles 


The British economy is highly indus- 
trialized, and only 6% of the working 
population is engaged in agriculture. In 
order to maintain her position as one ot 
the leading trading nations of the world, it 
is important that production cost is kept 
as low as possible Adequate supplies ot 
cheap energy are, therefore, essential 

Supply of Oil: The rapid development of 
the oil industry in Britain in the past decade 
brought many problems of supply and dis- 
tribution. There is very little indigenous 
production in the British Isles, and only 
about 2° of Britain’s requirements of oil 
are home -produced, including the process- 
ing of oil from shale in Scotland. The 
country is thus almost entirely dependent 
on imports 

The principal source of supply is Kuwait, 
of Britain’s 
crude-oil imports. Other sources are Iraq 
(15°.), other Middle Eastern countries 
(17%), Venezuela and the Netherlands 
West Indies (16%). Only 13 


Britain’s oil requirements are now ob- 


accounting for more than 48 


by value of 


tained from dollar areas 

Refining: In 1938, less than a quarter of 
Britain’s consumption of petroleum prod- 
ucts was home-refined. Since the end of the 
war, however, the pattern has completely 
changed. There has been very rapid ex- 
pansion in the country’s existing refinery 
capacity in the past few years. By 1950, 
half the country’s consumption was retined 
here, and by 1952 the majority of the 


country’s requirements were imported as 
crude and retined in Britain 


The establishment of refineries in Britain 


has made a valuable contribution to the 


ncreasing scope and variety of the country's 


economic development. In addition, in the 
Vicinity of some of the major refineries, 
tast-growing pe troleum-based chemical in- 


dustry Nas arisen 


The total investment in refineries to date 
is approaching £300 million; but, in order 
that refinery capacity may keep pace with 
estimated growth in consumption, — the 
present capacity of some 35 million tons is 
to be increased to 47 million tons in the 
near future 

British refineries are, however. part of 
the western European pattern. While the 
greater part of the British refinery output 
s for consumption within the British Isles, 
the country is not self-sufficient in all 
products. Certain refined products continue 
to be imported, espec ially fuel oil from the 
Netherlands (over two million tons in 1958), 
while other products are exported, mainly 
to the Scandinavian countries. The value 
of exports last year reached £100 million 

A feature of consequence is the very dif- 
ferent pattern of products demand in west- 
ern Eurepe compared with the United 
States. In western Europe, demand for gaso- 


line is about 20 and for residual fuel oil 


36°,: whereas in the United States these 
proportions are 45° and 14 
TABLE | 


Western Europe and USA Main 
Product Requirements 


Western Europe USA 


° 


Yistribution: The establishment and ex 
ansion of refineries in this country have 


Lé rgely determined the pattern of econon 


and efficient distribution and market 
I Before large-s« ile refining wa 
stablished etined products had bes 
orted ata variety ¢ ports, and trom thes 
listributed to a large number of small 
stallations and depots. Now, the port 
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ficult products are burning 
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liquefied natural gas, the initial cargo being 
of about 2,000 tons. After processing, this 
to be fed into the gas system, and may 
prove the forerunner of further important 
developments in this field 
One other 


taken place in the past few years has been 


significant change which has 


the great increase in the demand for burn- 
ing oil. In the past five years, consumption 
has doubled to 1,200,000 tons in 1958 from 
ome 600,600 tons in 1953. Originally, burn- 
ing oil was in greatest demand in the rural 
ireas where it was used mainly for light- 
ng and cooking. But, with the extension of 
ural electrification, this is no longer the 
ase, and consumption now is mainly for 
reflects the 


desire for a higher standard of heating in 


heating. This 


irban domestic 


the home, which is not satisfied by the 
traditional open fire, particularly since the 
oming of television has brought about a 
evolution in social habits, with the hearth 
no longer the focal center of the home 
There are now about eight million paraffin 
heaters in use in this country, and the num- 
ber is still growing. Most brands of burning 
il are marketed with distinctive colorings, 
ome with a de-odorizing additive which 
further enhances the attractiveness of this 
ethod of domestic heating 


This situation is, however, but a precursor 


of a demand for full central heating. So far, 
in Britain, probably not more than 50,000 
houses have oil-fired central heating out of 
a total of about 16 million homes. 

Motor Fuels: Turning now to the market 
for motor fuels, the British vehicle popula- 
tion, while not comparable with that of the 
United States, is the largest in Europe and 
expanding at a steady rate. Since the war, 
the total number of vehicles has increased 
24 times—to nearly eight million from just 
over three million. The number of cars has 
risen in the same period to 4,700,000 from 
1,800,000. Although the present high rates 
of taxation, both on the fuel (2/6d. per 
gallon) and in purchase tax on cars (at 
60%), are affecting the rate of growth, it 
is estimated that by 1966 the number (in- 
cluding motor cycles) may rise to between 
nine and 10 million, with an additional two 
million commercial vehicles 

Until last year, very little construction of 
new roads had been undertaken in Britain; 
and, although a start has now been made, 
growing congestion is also a limiting factor 
Consumption of motor spirit has not, there- 
fore, been increasing at anything like the 
same rate as the growth of vehicles, par- 
ticularly since the more efficient modern 
engines give a much lower fuel consump- 


tion. Compression ratios have risen steadily 


Fuel-Oil End-Uses—1951-1958-1956 
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for several years, and 50° of new cars now 
sold in the domestic market have a com- 
pression ratio of more than 8 to 1 

In 1958, out of a total inland trade (ex- 
cluding refinery consumption) for the 
British Isles of nearly 30 million tons, motor 
spirit accounted for only 6.9 million tons 
Nevertheless, motor spirit is still the product 
best known to the general public, and the 
garage is the most important way in which 
the oil companies can keep their names con- 
stantly in the public eye. There are 
38,000 sites selling motor spirit, but this 


some 


figure is not very different from the number 
of retail outlets in 1938 

The structure of the rental market has 
changed fundamentally during the past few 
vears. The multi-brand outlet survived in 
3ritain long after it had been abandoned 


elsewhere. The change in the pattern of 


new towns and in improved roads, and the 


shift in the siting of the best selling points 
from the center of towns to the outskirts 
have led toa program of investment in ne\ 
service stations and the modernization 
existing ones. The oil companies themse lves 
have built a limited number of stations, and 


at tl there has been a stea 


ie Same time 
closing down of small and inconveniently 
? 


sited garages in the more congeste pal 


of the large towns. In this way. the retail 
marketing of motor spirit has been brought 
ip to modern standards, wit} p actically 
no increase in the number of outlets 


| +} ry)? 


1 
1G, ie ¢ 


As elsewhere in the wo 
in motor-spirit marketing has been on im- 


Motor spirit with an 


rating of 100 was introduced to the 


provement in quality 
octane 


British market in the middle of 1956, and 


in the past 214 years has been very suc- 
cessful. Britain is still the only country iz 
Europe with 100-octane brands, and _ thi 
has been of great assistance to the highly 
successful British motor industry. Average 
research octane rati g of pren im grade s 
is 96, and of ordinary grades is 82: and the 
proportion of premium ¢ rades to total motor 
spirit at 57% is probably the highest in the 
world 

For commercial vehicles, moto spirit 1s 
playing a somewhat less important part than 


formerly, as owners of heavy-goods vehicles 
are switching over to the more efficient 
diesel engine. In Britain, the tax on diesel- 
engined road-vehicle f ie] is the Same as 


that on motor spirit, in contrast to most 


European countries where this tax is much 


less. The volume of traffic n tne 


goods 


United Kingdom in the past 20 years has 


risen by 50°7, roughly the same as the in- 
crease in industrial production, and more 
than two-thirds of all goods vehicles of 
three tons and over are now powered by 


qiesel engines 


Deliveries of derv fuel have thus shown 


7 
a considerable ipsurge in recent vears, and 
the rate of change Is being maintained as 
, , \ , 
diesel vehicles extend into the lighter cate- 


gories. The London taxi fleet is now almost 


entirely diesel. On the other hand, the bus 


companies, which nave long beer isers ol! 
} ] hicle . } , ino ¢ nty t 
qgiesel venhicies, are yeginning Oo ontract 
their services as private transport ows 
and social habits change 
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OIL'S SECRET 


by S. S. Smith 


Since 1865, the oil industry has been able to keep prices 
low and build volume largely as a result of the low-cost 


transportation of crude and products by pipeline. 


The oil industry is unique in that it provides its own transportation, which 
in total tonnage approximates one-half that handled by all the railroads of 
the USA. Its total mileage of pipelines exceeds the total of all railroad mileage 
The products sold i 


filling stations are not carried, but are pumped from the 
oil well to the wholesaler. This is the great economic secret which has enabled 


( i! companies 


to hold a price line which no other industry in the nation has 
been able to do, in the face of ever-increasing costs, and yet this segment 
of the industry has been the least publicized and least understood of the in- 
dustry’s many accomplishments. To shed light on the interesting techniques 
in use in pipelines, Wortp PeTRoLEeuM presents the following article outlining 
the important technological developments which have taken place in the past, 
as well as the far-reaching developments now in progress 

The author separates the history of pipelining into three distinct periods viz 

1. The crude line manually controlled and pumping from surge or float tank 
to float tank 

ee 


ne with automatic control of station throughput but manual operation of 


emi-automatic line pumping directly from station into station intake 


inits within each station 
3. The development period now in progress, which will ultimately result in 


vhole pipeline systems all controlled from a central control point and using 


nputers to shorten the tedious and time-consuming scheduling and dispatch- 
B e Colonel Drake's well in Penn- However, in the early decades, no one 
kimmit from oil seeps along seems to have realized that pipelines were 
Oil Creek were carried in five-gallon kegs more economic than rail transportation, 
horseback to Pittsburgh. Eventually, and thus the pipelines remained an adjunct 
t| Seneca oil” found its way into the to the railroad and originally were owned 
the y's stock or controlled by the railroads. In the mean- 
Late vhen the oil excitement started, time as refineries were built on the East 
te te took over transportation to Coast and at population centers like Cleve- 
e nearest railhead. Finally, in 1865, when land, the stronger refiners acquired or built 
ew deeper and the team- pipelines to use as levers in rate negotia- 
te more demandit i. bright voung man tions with the railroads. And, as these re- 
named Van Svckel borrowed $30,000 and fining groups with their crude purchasing 
built the ( USA pipeline. It power grew in strength and gradually 
is only X ‘ ! and only of 2-in merged into or were acquired the 
crewed and 1 wrought-iron pipe, Standard Oil group, the pipeline became a 
but it carried 800 t $1.00 per bar- powerful tool in dealing for rates with the 
el tariff and \ Syckel quite hand- railroads and even enabled the pipelin 
somely. Other she lowed in short owners to command rebates from the rail- 
order; and, despit tion by and even roads on all oil shipments 

pitched battles with t teamsters, these As a result of these conditions, inde- 
lines soon became t epted practice pendent producers formed the Tidewate 
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Pipe Line Co. in 1878 and built a 6- 

pipeline from upper Pennsylvania to Wil- 
liamsport, Pa. This was the first long line ot 
record, and the line was provided with tw 

80-hp crank and flywheel steam pumps 
which pushed the oil all the way to th: 
destination. The boilers, strangely enou 
were coal-fired rather than gas- or oil- 
fired. In fact, it is recorded in the Oil Cit 
De rich 


ficial oil-country publication, that the first 


, which was for many years the of 


attempts to gas-fire steam boilers were con- 
sidered unsuccessful becauss 
would not produce enough stean 

The Tide watel line proved a success ar 
soon was followed by the National Transit 
line from the “oil country” to the easte 


seaboard. National Transit was the first 


long link of the Standard Oil system wh 
later exte nded to all the maT fields < 


] 
Pennsylvania, West Virginia, Oh 
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finally Oklahoma and Texas 


lines and those which followed 


the oil transportation monopoly 


which up to this time had been enjoyed by 


+ } 
ne rallroads 


Available history records little of the 


or construction techniques of 


these early ventures in pipelining, although 
we know that the early lines were built 
wrought-iron pipe and that they were 

ly powered with steam. The first 

pumps were crude attachments to a cranlh 


4 aliA 
nd flywheel steam engine, which were 


shortly followed by the slide-valve duplex 


steam pump. Control, as we now know it 


was nonexistent, and pipeline engineers de- 
signed pipe size and pumping equipment by 
ile of thumb” or experience factors 
Since each pump station received its oil 
surge or float tank and relay pumped 
that tank to the next station, com- 
was usually established over 
and for many years, e' 


i) 


F f I-Way 15S i used Dy 
ithor’s memory, the pipelir : 


: “t Sur ». near Marcus Hook, Pa 
s chief qualification was thi : 


ni n foretold the long 
e a telegraph key and read 
under, and the same require 
ipon the pump-stat 
ist be remembered that shneiiennens 
‘ipeline days, crude was not “ez » 1920's 
customers as is the present ; in the 
the pipeline bought the s 
crude-oil 
irn, the } 
to a crude buy 
the same ma! 
now buys and sells 
these circumstances, crud 
lost their identity when 
line, and the refiner buy 
o idea where it originated 
dispatcher worked his 
the ling by Keeping accoul! 
1k farms and station 
y pumping rate instru 
as required to keep th 
along the line. Thus we see 
k operation became the ruls 
ude lines, and this practice 
intil about 1930 
1901, a second iadependent group b 
outstanding pipeline. This was d 


: cnn” 
Eme ry and associates and it - ’ ses ’ 


noted that for many years Loui mr 


ld , | i) i] 
was the outstanding champion of AY hi 
ill independent producer who —— ' 


yurished but often had a tough tim 
early days: in Pennsylvania 

was the U.S Pipeline, and it late: 

to The Pure Oil Co. and became 


part of that company’s operatior 
in fact, two lines—one 6-i! 

ide oil and one 5-in. line f: e- 
ned products. In 1901, the principal refined 
kerosine and lig! 


byprod 





foot 


Creel 


ars 
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were 


end 


Railroad 


near 


Rouseville. 


Pa 


First 


regular flat cars on which oil barrels 


(Drake 


Wise 


mn 


photo) 


moving westward; Atlantic Refining Co. 
built its Keystone gasoline line; and Socony 
built lines in Pennsylvania and later in 
Massachusetts. In the Mid Continent, Phil- 
lips and Great Lakes companies built lines 
from Mid Continent Kansas 
City and Chicago areas. Originally, all of 
these were designed to 
their paternal oil company’s gasoline except 
Great Lakes, which operated on a standard 
specification gasoline which was agreed to 
by the several participating and owning 


refineries to 


lines transport 


companies. 

From an engineering standpoint, the Sun 
line 
From 


was 
the 


were built to operate automatically in a 


outstanding among these lines 


start, its intermediate stations 
closed system. The stations were manned 
by a caretaker operator who was housed 
on the property, but his duties were con- 


fined to housekeeping and maintenance 


work. Communication between central 
office 
was by teletype, thus taking advantage of 
the acknowledgment of 
the than the 


telegraphed order. The stations operated 


and terminals and pump stations 


accuracy and in 
written rather spoken or 
automatically in conformity to the through- 
put at each station. Flow in the line, deter- 
mined by an orifice meter at each station, 
started or stopped the single-unit motor- 


When the 


was throttled to match 


driven centrifugal pump “on 


line,” each pump 
line rate using pneumatic controllers and 

throttle the 
the upstream 


terminal took product from the line, only 


double-seated valves. on 


discharge of pump. If an 
those stations operated which were required 
As a 


no commingling o1 


to pump the residual stream single 
gasoline was handled, 
mixing of products was involved. The sta- 
tions on this line contained all of the prin- 
the 
and, so far 


Sun 


cipal features used in most modern 


automatic stations as this au- 


thor line was the 


tight-line 


knows, the proto- 


type of all modern 
the first 
float or 
There 
on a natural-gasoline line built in 1927 by 
Shell Oil Co. in but this 
tion used a surge tank, and floats in the 
“on-and-off” and 
throttling controls to keep the station “in 
the 


operations 


and line to discard the use of a 
surge tank at each station 
was an earlie: 


automatic station 


California, sta- 


surge tank provided the 


step” with line 

At about the same time the Sun gasoline 
line was built, a group of engineers work- 
ASME committee in Tulsa de- 
the first fully 


station, also 


Ing as an 


signed what is probably 


automatic crude-line which 
depended upon the use of float tanks for 


control 
Thus it seems realistic to break up the 

progress of pipelining into three phases o1 

The first of the 


tank line; the second was the tight line in 


periods these was float 


which each station pumped directly into the 
intake; and the 


’ 1] 
now more or less in progress, is the centrally 


next station third phase, 


controlled and automatic tight-line opera- 
tion 
The first period covere 


pipelines which handled crt 


the of 1865-1930. During this 
operations period, the industry progressed 
from the makeshift steam pump stations 
of the early days through the use of the 
Corliss steam engine to the air-injection 
and the motor. Pumps 
changed from the duplex to the long-stroke 
double-acting outside-packed piston plun- 
ger pump and, finally, to the high-speed 
vertical piston pump and the high-speed 
centrifugal. Probably the most significant 


time span 


diesel electric 


of these developments is the high-speed 
centrifugal, whether by 
counled motor or the geared diesel. In 
the and the 
from which is 


driven direct- 


either case, ease of control, 


freedom pressure surge 
characteristic of the centrifugal, is almost 
a requirement for the modern high-pressure 
tight-line operation. 

Still in this first 


period, the industry also made many signi- 


arbitrarily selected 
ficant steps of progress in materials and 
methods of construction. Wrought iron was 
replaced by steel; and, in the early 1910-20 
period, torch welding was developed for 
pipeline use, this being soon followed by 
the arc-weld with its higher strength and 
compatibility with higher-yield steels. Thus 
the major progress made during this first 
phase provided all the necessary equipment 
to permit the second period of automation 

In 1937, Shell Oil Co. laid a 8-in 
products line from Wood River, into 
Ohio. This 


important steps of development in that it 


new 

Ill., 
central line provided several 
was the first major pipeline which, on toy 
of the concept of semi-automatic operation 
the pipe- 
wherein all meter- 


went into concept of precision 


lining, volumes were 


measured, regular two-week-cycle batching 


was initiated, dispatching was made de- 


pendent upon precision measurement ana 


assisted by a visual board which laid out 
all the 60 F corrected barrels on a calibrated 
table 


act ord 


whose length could be corrected t 


with operating temperatures an 
pressures. New meter calibrating techniques 
first this 


calibration tanks were sprayed to equilib- 


were used on line; initially, the 


rium with the product on which the mete 
was to be factored; and later the “measured 
mile” was originated in which the passage 


of a close-fitting scraper, through a cali 


line, recorded or 
the 


This line also was the first to remotely con- 


brated length of was 


in-line scraper trips 


meter counter by 
trol a multistation line over its normal com- 
munication teletype system. This was a joint 
Shell AT&T 


neered this type of control which has now 


venture of and which pio- 


lecade afte: 


become quite common. A 
struction, this line also pioneered the 


Tw ( 


of in-line blending 
ble nde Ss 


' 
tank stocks 


stream 
itomatic stream 
from rel 
d tetra thyl lead, dye, and 
passed the finished blend at lin 
ectly into 


ng rates dll tne ply 


ansportation to terminals 


+ 


there existed 


interfacial 


1ONnS Because 


miXing, 


ularly batcl 
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teristics of products in pipelines. Shell orig- 
inally began this work at the University 
of Michigan, later transferring the work to 
its own laboratory at East Chicago. The 
results of this work were published by 
Smith and Schultze and became 


facial mixing, the same sort of ! 
work which Heltzell’s work had become 
w of liquids in pipelines. Thei: 


data enabled pipeline engineers to predict 


} 


with good accuracy the amount of mix be- 


tween any two products or crudes in any 
size line, without which data present-day 
large-diameter pipelines might not be prac- 
ticable 

The Plantation Pipeline, built in 1940, 
was noteworthy in that it applied batching 
techniques on a regularly cycled basis for 


a number of different companies, each 
transporting several products. This line, 
which runs from Baton Rouge, La., to 
North Carolina and Tennessee, handles 
products for 13 or more companies and 
delivers specification products to each ship- 
per. Plantation is probably the outstanding 


products line in the world in consideration 


th 


of its length, size, and volume and number 


ducts handled 
the tight-line concept with fully 
ed volumes and precision dispatching 
as developed by the products pipelines, 
nmediately apparent that these 
ts would also serve the 
These techr iques were 
pted by the crude lines ar 
as octane 


as better lub: 
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controlled to and from tanks, etc. In the ating units, to 
determination of crude quality, a great deal 


veloped; this special instrumentation, par- 


ticularly the instruments designed for de- puter anal 
tection of BS&W and gravity, have enabled Cherokes 


field receipts from producers. This new 
automatic custody-transfer technique has tu solid-state transistors 
progressed along two parallel methods control functioning of stations and 


ositive-displacement meter route. Each 


proper place, depending upon quality The ultim: n pipelining may well be 


ind quantity of crude handled; but, in both ( | automatic system which 


ms 


identify and report 
batch changes, and to set all offtake rates 


vecial instrumentation has been de- at terminals. Future additions to this line 


can easily include data reporting and com- 
ysis at a central control point 

s at the time of this writing 
rude-line operators to automate their just “breaking in” new 


g control equipment 
ly labor item, V12, tank gauging 


cost 


ch abandons the conventional relay and 
l ical switch components and substi- 
and diodes to 
I report 
the automatic tank battery: (2) the lata to a central computer system 


conditior S as 


its advocates. In fact, each method has 


can 
lease automatic custody transfe handl al combination petroleum 
to be the most significantly im- lids with t ipervision othe 
| 


portant development to lower the costs and than t servic pers i and 


ase the accuracy of tran ring cus- maintalr ‘ t hich d the 
| crude oils technique 
communication has kept pace is idealized operation is a means 
other technical developments, of positive separation of products or crude 
from wire telegraph, to phone, ‘ Mi t even minor mixing or down- 

and, finally, to microwave, grading tak place. Th ithor ventures 

phone or tape : OUR that thi item Wi oon be 
and that even tl ! no! prob 


; 


of these developments inevitably 


the way to the upcoming third pe- 


riod of development, which will be the fully 


itomatic and centrally controlled pipelins 


Significantly, this third period 
emerging from the design board 
ressive pipeline engineers Exam 
are Wolverir 
Four 
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(MM) 








shing fleet at St. lves, Cornwall, taking on 














































































































































































GOLDEN 


a. HE oil industry is celebrating this yea 
the centenary of the drilling of the 
world’s first commercial oil well, but for 
one of the organizations in the industry 
1959 has a special significance. On April 14, 
The British Petroleum Co. celebrated its 
Golden Jubilee. This marked 50 years of 
existence in which BP has grown from a 
relatively small company, in a field which 
was already dominated by large groups, to 
one of the major international oil organiza- 
tions with interests spread throughout most 
of the free world. The group is today en- 
gaged in all phases of the industry—includ- 
ing exploration, production, sea transport, 
refining, petrochemicals, marketing, and re- 
search. 

The British Petroleum Co. was registered 
under its original:name of Anglo-Persian 
Oil Co. in 1909, but its history dates back to 
about 1900, when William Knox D'Arcy, 
who had made a fortune in gold in Aus- 
tralia, became interested in the possibility 
of exploiting the oil which had been known 
to exist in Persia from ancient times. Or: 
May 20, 1901, he was granted an oil con- 
cession by the Persian government, valid 
for 60 years, “to search for, obtain, exploit, 
develop, render suitable for trade, carry 
away, and sell natural gas, petroleum, as- 
phalt, and ozokerite through the whole ex- 
tent of the Persian Empire with the excep- 
tion of the five northern provinces ‘3 

Years of unsuccessful and expensive ex- 
ploration for oil followed, until eventually 
the Burmah Oil Co. took over operations 
On May 26, 1908, when funds were on the 
point of exhaustion, oil was struck in com- 
mercial quantities at Maidan-i-Naftun 
(since renamed Masjid-i-Sulaiman) almost 
exactly seven years after the grant of the 
concession. The Anglo-Persian Oil Co. was 
formed a year later to operate the original 
D’Arcy concession, which was transferred 
to the new company 

A site for a refinery was chosen on a 
barren mud flat on the Shatt-Al-Arab River, 
called Abadan, and a pipeline connecting 
it with the Maidan-i-Naftun oil field was 
completed in June 1911. The refinery did 
not function normally until 1913, when it 
had an annual capacity of 400,000 tons, 
which seemed considerable in those days 

It was difficult for a relatively small com- 
pany, as the APOC was in those days, to 
vet a footing in the international oil market 
but in May 1914 came two valuable devel- 
opments. The British Admiralty entered 
nto a long-term contract with the company 
tor fuel oil for the Royal Navy, and the 


ritish government invested £2 million in 
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hastily in circumstance taking place it 
iculty. By 1917, howeve I ie end of World 
is obstacles had been ove 
company was able to embark on a anke 
ram of development both in the oil levelopment of petrochemik 
fields and at Abadan. About this peri adjacent to refineries—it was 
start was made in the building of the com economic advantage to site new 
pany’s tanker fleet the large consuming areas suc 
The 1914-18 war was followed by anothe: Europe, 1 
expansion, including the buildi: the Middle East 
first major refinery in Britain at In 1951, BP had al 
Llandarcy, and the extension of the . considerable expansion « 
iarketing system to Europe and t pacity in Eur With the 
ahead to develop pi 
he original concession in Persia ) WW efineries and furthe 
was revised, the area being reduced t 
100,000 square miles, but the term ex ne 
tended to 1993. In June 1935, the company , n was comm 
changed its nat to Anglo-Iranian Oil Ce eriod, postwi 
nform with the ancient name of Irar it the company 
had officially replaced Persia as the 
of the country 
the meantime, the company h 
red approximately a quarter share 
Iraq Petroleum Co., and had enter 
equal partnership with Gulf Oil 
(USA) to form jointly the Kuwait O 
War II struck the compar 
branch of its spreading orgat 
operations reflected the chang 
wal at first, cu 
allies went from 
at expansion. Ab 
100-octane aviation } 
ated and rapidly developed to meet de 
the allied forces, abo 
aviation spirit ye 
1944. From then 
production increased 
by now the biggest 
attained by 1950 a 
a yeal By 
was employing 75,000 peo ! t ‘ narke t ‘ s.000 | 
rsian except about 4.500 B 
ind Pakistani) wh 
and dependents, made uj 
of nearly 200,000 whose 
amounted to £24 millio 
nts which led up to 
of the company’s Iranian opera 
well-known to need de 
‘ ter some 
legotiation, 
was settled 
he name was chan it 1 son rs | am r expa ; nd | ompleted. 7 
ven othe: leading oi ani - sik \ ! Thi ‘ \ } j i ‘ i nD ' M000 b d 
rmed 1 international ec: ortiun St ; was to raise c1 OOo b d 
Thess ; , i ty to 140,000 bbl per 
later increased to 7 
nine smaller American oil con itp of 3 m meet 10,000 
has a 40 intere In ! ( and from mark ! t tior me nst 


rat 








ty pu al of da 


when precautions t ontre oO ow were not 


crude-oil supplies through a 57- 
mile pipeline acro Scotland from the 
terminal on Loch Long. The 


riginally built because 


Grangemouth docks could not accommodate 
the increasingly large tankers which have 
bee! ised to bring crude supplies from the 
To allow the 


envisaged to berth at Fin- 


Middle East in recent years 


art, a new jetty and tankage costing £2 
million were completed in September 1958 
The capacity of the pipeline has been raised 
to 65,000 b/d from 40,000 b/d. 
Petrochemical: Adjoining the BP re- 
finery site at Grangemouth are the plants 
of British Hydrocarbon Chemicals Ltd., and 
Forth Chemicals Ltd. and 
Grange Chemicals Ltd. BHC, a joint interest 
of BP and The Distillers Co. Ltd., was 


formed in 1947 to manufacture’ petro- 


it ibsidiaries 


chemicals from feed stock supplied by 
Grangemouth — refinery The first units 
tarted production in 1951, and since that 
time there has been a spectacular and con- 
tinuous growth in its operations 

\ number of new plants have been com- 
missioned in the past four years. At the end 
of 1955, the plant of Grange Chemicals 
(joint subsidiary of BHC and the Oronite 
Chemical Co. of California) was completed 
to produce detergent alkylate, an inter- 
yvnthetic detergents. The mono- 
neric styrene plant of Forth Chemicals 
(joint ibsidiary of BHC and Monsanto 


Chemicals Ltd.). which started operating In 


1953 as expanded to four times its initial 
ral ned capacity in 1956 
In late 1956. a second ethylene plant was 


This doubled production capacity 
for the basic olefins used by BHC and its 
ubsidiarie to manutacture petrochemicals 
Some of the additional ethylene production 

bei ipplhed to Gemee Ltd., which re- 
cently completed a fact at Grangemouth 


tor thre manulacture t 


polvethvlene A 
butadiene plant Was commissioned in Nov- 
ember 1956, and a_ tetrapropylene unit 
started operations in March 1957 


Planned for commissioning during 


1959 are a plant for the manufacture of 


polyethylene by the Phillips’ low-pressure 
method, and another to make phenol by 
The Distillers Co.’s process 

Work started in October 1958 on the in- 
stallation of a third ethylene plant for BHC 
This will more than double the present 
60,000-tons-per-year ethylene capacity at 
Grangemouth, and will be the largest plant 
of its kind outside the USA 

When these additions have been com- 
pleted, total investment at Grangemouth by 
British Hydrocarbon Chemicals will amount 
to £33 million 

Llandarcy: In south Wales, the main 
developments by BP in the past four years 
have been associated with improving facili- 
ties for importing crude oil for Llandarcy 
refinery and for exporting its refined pro- 
ducts. At Queen’s Dock, Swansea, the port 
for Llandarcy refinery, a new jetty for load- 
ing products onto coastal tankers was 
opened in March 1956. This project, which 
cost about £600,000 with associated tank- 
age, marked the completion of the postwar 
modernization of the oil installations in 
Queen's Dock 

Work is well advanced at Angle Bay, on 
the south side of Milford Haven, on con- 
struction of a new deep-water port for 
Llandarcy. This £6,500,000 project, which 
had been under consideration for several 
vears, was embarked on at the end of 1957 
As with Finnart, the project became neces- 


sary because of the increasingly large 


ude oil from 
the Middle East. Though equipped with 
modern jetties, Queen’s Dock, Swansea, 


tankers being used to bring « 


cannot accommodate tankers exceeding 
20,000 dwt due to restrictions at its entrance 

The Angle Bay project includes a large 
jetty extending into the Haven from Popton 
Point, with deep-water berths for two of 
the biggest tankers envisaged; a shore in- 
stallation with offices and water and bunker 
oil storage to service the tankers: a tank 
farm 11!5 miles to the south to store the 
crude pumped ashore by the tankers; and a 
60-mile pipeline with a capacity of 100,000 
b d to carry the crude across south Wales 


to Llandarey refinery. The terminal and 





pipeline are expecte d to be commissioned 
the middle of 1960 

Research: Throughout its history, the BP 

roup has given high priority to research 
The past four years have witnessed a major 
expansion of the group’s main research 
establishment—the BP Research Center, at 
Sunbury-on-Thames, near London. In No- 
vember 1956, the new motor-engine-fuels 
test laboratory was opened. This laboratory) 
includes a chassis dynamometer room where 


cars can be tested under diff 


+ | na 
ere! Ox 4 clita 


temperature conditions and speeds of uy 
to 120 mph simulated. 

Earlier in the same year, a £1,500,000 ex- 
pansion project was started. The main two 
new buildings, which were completed i: 
1958, are a large three-story analytical and 
physics laboratory and a 27,000-square-foot 
exploration and production laboratory. The 
latter unit was previously housed at Kirk- 
lington Hall near Nottingham. In addition, a 
new workshop, a main stores building, and 
a restaurant block have been built, whil 
a new building to accommodate the process 
development laboratory is under construc- 
tion. To extend and speed up research into 
the radiation chemistry of petroleum prod- 
ucts, a linear accelerator was installed in 
1958 

BP’s growing interest in petrochemica 
was reflected at the end of 1958 by the 
formation of a new chemicals division at 
Sunbury 

Oil Production: Though United Kingdom 


crude-oil production is modest in total, BP 





ing anda 


has played a major role in discove 
developing these indigenous resources, 
while the group’s subsidiary, Scottish Oils 
Ltd., operates the Scottish shale-oil i 
dustry 

There have been a number of encourag- 
ing oil discoveries by BP Exploration Co 
the English Midlands in recent years. In 
1955, oil was first found at Egmanton, Not- 
tinghamshire. This field has since proved to 
be the largest yet discovered in England 
and contributed nearly half the 1958 total 
production of just under 80,000 tons 


Further discoveries were made at Langar, 
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ire, and at Corringhan 

1958: and near Gainsbor« 
in 1959. These n 
proved. Explorati 


United Kingdom 


interests over the refinery 


the BP Tanke 


Bi } 
million building pr 


1- 1960 


> SOM) OO) 


delivery during 1958 ar 
ogram includes the company 1 shipping companies have 167 
ven tankers of 42,000 dwt, as well 155,000 dwt 
35.000 dwt and one of 32,000 dw 160 si 
1956 orders were plac ed for nine 
of about 14,000 dwt, also fi 
1958 and 1959 
ggest tanker-buildins pre 
announced in June 1957 
ips with an estimated cost « 
£80 million. As late: evisea, the 
ides seven vessels of 65.000 
f 50.000 dwt—all for 
1960 and 1963. All « 


14000 | 


<ot) Ch) 


1960. At Do 
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ointly with the Royal Dutch-Shell group 
Three deep test wells have been drilled in 
East Africa—-on Zanzibar, Mafia Island, and 
Mandawa in Tanganyika. There have also 
been extensive geological and geophysical 


cy in the coastal area ol 


Ke nya and 


Early in 1958, the first tanker loads of 


ide oil from wells on test production in 
Nigeria were dispatched to refinerie in 
Europe. Shell-BP Development Co. of Ni 
eria continuing appraisal drilling in a 


umbe of district and oil has been found 


Companies in which BP is interested are 
I France and 


French North Africa. Test wells have been 
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number of surveys have been carried o 
on North Island. On the west coast area, a 
and in Senegal. Surveys are now being test well is being drilled at Kapuni 
carried out ina number ot ¢ xploration per- The group's ‘ xploration interests 
mit areas in Algeria, which the Ste. des Trinidad include a one-third share in Trini- ‘ 
Pétroles de Valence (Sahara) received last dad Northern Areas Ltd., which hold 


veal licenses to explore a number of marin 
BP Explorat on Co has drilled three test areas round the colony S coast Oil s be 
vells in Libya, and is currently engaged in oduced from several under-water we 
new invey activit'es The company Is drill- In 1956 British Petre leum Co made 
nye its first deep test we ll in Maita ind 1S offer to the ordinary stockholds Ss of the e 
carrving out a new geologi al survey ove! Trinidad Petre le um De veloy ment Ci il 
its concession area in British Somaliland t now holds 77 of the ordinary stock 
In Austria, BP Exploration Co. is search- TPD ° 
ng for oil in association with Austrian ir In Canada, BP is interested in exploratior 
terest A seismic survey has beet m- nd production through its 50°) sharel 
pleted i! d a test well is be ing drilled ng in Triad Oil Co., which Nas produ 
BP expvk ition tivities in New Zealand il wells in Albe rta and exploratior leases 
re carried on jointly with the Roval ol eservations li Albse rta,. British Colum- 
Dutch-Shell group and | ] interests. A bia d Saskatchewan. In 1957, three uss 
is discoveries were made by T id t 
Central Foothills area f Alberta 1 last 
é i new oil ! ld was discove ed the ¥ 
fJeatton Rive ea theaste Britis 


Vl keting: There have been Seve 
cent major extensions of BP’s market 
nterests. I July 1956. 100-octane mot 


> ) 4 
t—BP Super Plus—was introduced 


he British n cet. New BP distribut 


t ve been set up in the Bel- 
in Cor the Pers Gulf, Ca la. I 
1 Alge 
BP started irketing its products. for t 


( ida in 1957. By the end 1958, t 

ere some 400 BP se e stat s 
Montreal and Toront eas 

The BP international oil | ke g 

t is cont ied to extend its operat 
and it is today available to shipping at 


than 190 ports throughout the world. Du 


. . . . . : 
ng 1958, BP Energol marine lub ants 
1 2) al —_ 
became available at some ports ir ie Wes- 
ern Hen sphere for the st time 
, 

The international aviation fueling se 

ow knowr is Air BP. has stead ex 

y ‘ | ; y > be ? ’ y | 

Inae Ss CLWOrk I laS PidCea s 
empnasis ¢ aeveioping modert 
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hniques to keep in step with new trends 
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October 
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vith Sinclair 
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the 
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vast few years is the agreement with 
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At the same time, 
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Ing 
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the Western Hemisphe 
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which is to engage } 
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This provides for BP and Sinclai: 
ate in a number of ways, including 


Middl. 


owned 


ri- 


of Middle East and Vene- 
the Western Hemisphere 


th 


demand 


G 


ar] 


il! 


resident 


ons manager of BP 


second 


1S 


e resources ol! 


The 
vice pl 
and the 


R. D 


exer 


erati rading, Lon 
i appointments include William 
rell (formerly corporate sales relat 
ager of Sinclair Refining), vice p1 
t ana gene ral sales manage! 
ipler (formerly assistant to BT T: 
s purchasing agent in New York) 
tant general sales manage: ind J 
lew (formerly assistant refinir 
er of Sinclair in Wyoming), plan: 


company is Sincla al 


Sine li 
companys pre 
Drescher, a 
Oil Corp 


ior 
10 


it will be 


vailability of crude supplies from bot} 
company 


needs 


a 


~<S] 


t 


Hull, former 


‘ 


} 


esident 


i\ 


T 


eS 


a 


itions In formed to engag 
‘ exploration and productior 
primarily in Latin Ameri Se 
reigr ventures are already 

tior The president a1 

e officer of this new explorati: 
tion organization is William O. C 


manaxkt ol Si! 


J 


Wayns 


Somal, which is carrying out operations 1 
Son alia East Africa A F M M itthew 
intil recently in charge of BP Fk xplo atior 
Co.'s lands division has bee appoints 
sen Vice pre sident, Other exe itive \\ 
have joined the new company e: H.R 
Wa mat (from BP) ( president at 
chief geologist; F. C. R. Mart (geologist 
iso trom BP) who will est iblish at off 
n South America: and Raymond Hals« 
(formerly geophysicist with Sinclair Ret 
ng Co.), who will be chief geophy t 
The offices ot these Cw ( i ‘ 
ate n the Sin Oil B d Fift 
A enue Ne A ( K 
Finance: The many expansion projects it 
Vnict the BP group Na beet engaged 
the pa tiew vears Nave nvoived very la r¢ 
ipita nvestment. In the three-vea perio 


1QSS5 7 
140-0 


capital expendit 


by the 


i ivé 
totaled about £229.500.000. Th inclu 
£55 million for exploration and prod 
tion. £68.500.000 for refineri« £°?6 mil 
for tankers, and £80 million for dist: 
tion and marketing 
Ir 1958 apital expenditure Va ‘ 
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other financing tor ti 
ery heavy expenalit e has bee 
mainly out of the ompany 
‘ by ploughing back profit 
oO reserves, but some ec’ 
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1957, The British Petrol 
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100 YEARS OF 
OIL REFINING 


by Harold S. Bell 


he history of oil refining predates the 
past hundred years. In legendary times, oil 
rom the Caspian area was distilled to pro 
luce a flammable spirit. In America, the oil 
obtained from salt-brine wells was first dis- 
tilled by Samuel Kier, who established a 
efinery in Pittsburgh in 1954 
He introduced a distillate for illuminant 
carbon oil.” His se 


nd still, with a capacity of 5 bbl, continued 


th the trade name 


! e to the time of the first well drilled for 
etroleu and some of the oil from that 
ve ' refined by Kier 
P ty 1859 ome 0) plant in the 
United State are reported to have beer 
ed t the crude distillatior ot 
Followir the pioneer efforts of Kier, 
of them turned te rock oil 
pet eun kimmed from oil sprit 
Dtained trom ilt brine well These ré 
' ollowed the Scottish and English 
© ¢ the day 
Phe I 1CTl Ame in pet i¢ m indu 
be aid to have had it Inceptior 
th the completion of the famous Drake 
\ ist 27, 1859. Petroleum as first 
( A enerally te med roe k oil,” 
ttracted the attention of scientific it 
t tc [The repert on this subject in 
1855 by Profess« Jenjamin Silliman, Jr., of 
\ { ‘ t t clas of technical 
t > | I i ot nly al ily ed thie oil 
for t \ ous component but predicted 
the mmercial . product vhich could be 
The Silliman report was made for a 
rm « New Envland finance! who were 


en thes incorporated the Pent 
vivania Rock Oil C n September of 1855 
a Oil Co. was later an 


outgrowth. The new PRO company had ac- 


quired title to farm lands in the vicinity of 
Tit e, Pa. It « Colonel Edwin I 
D ‘ { ( n ‘ 1 ert ind f 

i ‘ ( nent t vell fe oil 
() \ t 1859 t ( vas dis 
ove cad | { ‘ Hol t 
With the \ \ t we ¢ 
ird S tye ‘ ( trv Ww 
be 

The eve t \ é é 
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both coal and petroleum from previously 
ac quired sources changed their operation t 
se the new “fiow” oil. These miniature 
refineries ranged in size from a few barrels 
a day to perhaps 100 b/d, and their objec 
tive was kerosine for lighting. This kerosine 
encountered many difficulties in its accept 
ance by the public. Without fractionation 


' 


acilities the light ends of the crude oil 
were otten improperly separated from the 
burning oil. Lamp explosions were ine\ 


table and tTrequent Treatment of the prod 


ict Va primitive The heavy ends and 
, , 
i iturates caused lamp t\ moke na 
V1ICh to ca bonize 
> 1] ¢ ‘ 
Rec tillation ¢ ne ne Ker ne <« 
mproved fractionation. Acid and caust 
1} 
Vasnhe vere ipplied and gradu: liv a Sat 
tory product evolved. During this pe d 
howeve isoline had no market, and pre 
sented a disposal problem. Gasoline is re 
orted to have bee reptiti ly dumpe¢ 
tr ht into streams vhere t floated or 
the face the vate ind t tin 
nited r itir n disastro fire 
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products had been overcome, placing many 
of the small refineries in an uneconomic 
position. With larger units required, hori- 
zontal cylindrical stills made their appear- 
ance. These stills were 6 ft to 8 ft in diam- 
eter, and 15 ft to 25 ft in length. Where 
natural gas was available from the wells, 
the stills were gas-fired; otherwise coal, and 
even wood, were used. Condensing equip- 
ment remained about the same: and, in 

rimary distillation, no effort was made at 

actionation. To obtain better products, the 
kerosine was redistilled in a second group 

steam-heated stills 

Throughout this period, western Penn- 
sylvania was the center of the oil industry 
Not unt ] vears later was oil discovered it 


states. Consequently, the refining in- 
istry settled in the producing area. lh 
Pennsylvania, the towns of Warren, Titus- 
ille, Oil City, 


al centers for the growing industry 


and Franklin were the prin- 


Not all of the crude produced went to the 
al refineries. New refineries were « 


blished along the eastern seaboard, Ir 


New York harbor to Philads Iphia Cleve 


nd, Ohio, the home of The Standard Oil 


Ce also became a refining center. Pro- 


ers had quite a problem delivering oil t 
ese new plants. Wooden tanks on flat ca 
vere ised until 1869, when the first h: 
evlind: al tank car of wrought 
ppeared Durir this period, rail trar 


tation was not too reliable. Short int 


ecting lines were the order of the d 
the labyrinth ol interconnect 
made through-routing a ob 


The Empire Transportation Co., forme 
1865, helped remove some difficulti 
ted as intermediary be tween the rali 


nished a supply of tank ca 


» ‘ ‘ eCilnes nada beet nat 
© ¢ but these vere te 

t I ible « iV Ol taking lease 
to a central point. The first pips 
i} ty « length was complete 
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few years later, the line was extended t entral vertical gear-driven shaft. This 
Bayonne, N. J. Thus, crude oil became process, as developed by The Standard Oil 


available to the refineries which were being Co., led to the popularity of the cheesebox 
established at centers of consumption, and type still in the refineries of that period. All 
where export facilities were availabl operations continued to be conducted on the 


In 1885, production was established in batch principle, with no attempt at frac- 
Ohio. The Lima, Ohio, field was one of the tionation other than that from redistillatior 


principal areas, but its oil had a high per During the 19th century, oil technologist 
centage of sulfur and was of low value t n the United States had little scientifix 
the refiners who had no means of removing terature to guide them. Much work had 
the objectionable compounds been done on the chemical analvsis of « 

Similar problems were being experienced ts nstituents and products; but this it 
by the budding oil industry in Canada. The tion wv videly attered 

il from the province of Ontario was als« tech! ourna and received little dis 
sulfurous. Herman Frasch, a noted Euro- tribut Consequently the piones 


pean chemist, became interested The pro t ne t me of the foreign publicati 
ess for removal of sulfur compounds which As eX thers re PETROLEUM--A 
bears his name was successfully de veloped ire rise D\ Si B t Red D 


n 1885 } el, of Engler-Hoffs nd the work 
In 1888. the Frasch process Was intr CGurwit ! translated na a I 


duced to the United States; thus the prob- Moore. These volumes had an influence 
lems inherent in refining of Lima crude ‘ i\ en technique t thie United 
vere overcome This process or sted ir stat 

heating the burning-oil dist ite over finely I t ‘ t he A 

ded « iprk oxide Ir practice a still The tor estal 
Tt the cheesebox type was itilized n capac hex the tie Petroleur now 
of 1,200 bbl to 1,500 bbl. Drag chair ail re 
‘ ittached to an agitator frame fron 


am ae 


we 
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Oil was discovered in California in the 
1870's, and the first refinery was established 
in 1876. Texas entered the picture in 1896 
Spindletop, the first great American gusher, 
drilled in 1901, gave Texas a production 
lead which has never since been surpassed 
As the oil regions of the Southwest were 
developed, the Gulf Coast became the No. 1 


refinery center of the country, and it conti- 


ies to hold that position today 


Prior to about 1905, refiners continued 


tillation by the batch method in cylindri- 


| 


al and cheesebox-type stills. The only 
technical advance was to increase the size 
of unit ome of which charged as much as 
1,500 bbl. From 1905 to 1915, refiners turned 


continuous distillation by connecting 
ix to eight cylindrical stills together—a 
method adopted from European practice ol 
the day. By setting the stills at successively 
lower levels, or by adjusting the liquid 
level in each still at successively lowe 
level isually 6 in. to 8 in., gravity flow 
vas accomplished. Now heat exchange 
became practical. First residual exchangers 


of double pipe or coil-in-shell were used 


and later crude vapor heat exchangers ap 
peared. These innovations greatly improved 
the low thermal efficiency of the batch still 
Capacitie were increased, and somewhat 
better fractionation attained. The continu 


is battery became a standard installation 
all but the smallest refineries. The 


emained in use until the advent of 


the nm iern pipe till 

It trange that fractional distillation 

eived © little attention from early 
Ame n refiner Even in the 16th cen 
fury, the incient alchemist utilized crude 
tows vith reflux and were capable ot 
epa tir distillate into several compo 
nent t the t« Wel Were crude and the 





fractions incompletely separated, but the 
principles, if not the scientific theories 
were known 

The development of the fractionating 
tower in the United States is interesting. In 
an effort to reduce the amount of rerun, 
many early attempts were made towards 
bette: separation of the vapors. The early 
towers, so-called, which appeared about 
1900, were the simplest kind of dephleg- 
mators. Uninsulated vapor lines inclined 
back to the still—weird shapes which con- 
tracted and expanded the vapor stream 
such as Von Tilburg’s tower, the Gray air- 
cooled tube bank 


enough success to pay tor them 


all had their day without 


In 1905, the packed tower was introduced 
for rerunning naphthas. This was the first 
improvement to utilize counterflow of de- 
scending condensate vs. rising vapors, with 
recognition of the laws of partial pressures 
Refiners were on the right track. But the 
packed tower had disadvantages. With the 
diameters required for the volumes proc- 
essed, it was impossible to attain even dis- 
tribution over the cross-section, and the 
towers would channel. The next improve- 
ment was the baffle tower, wherein a series 
of baffle trays directed the liquid and va- 
pors to more even counterflow. Then fol- 
lowed the perforated plate tower, which 
Was successful SO long as velocities were 
constant. It is interesting to note here that 
with today’s better knowledge of design 
modified perforated plate towers are agai 
receiving attention 

About 1920, fractional condensation wa 


extensively tried. Again lack of knowledgs 
of the laws of partial pressures Was re- 
ponsible for the meager succes 

In the early years of the present century 
heavy Mexican crude came on the market 





It contained a high percentage of salt ir 
emulsion. The crude would foam and boil 
over in the conventional cylindrical still 
This situation led to the introduction of the 
pipe heater to flash crude and water vapo 
prior to fractionation of the distillates 
Dephlegmators and partial condensers wer 
added, and the modern pipe or tube still 
came into being. M. J. Trumble began ex- 
perimenting in 1909, and obtained patents i: 
1911 and 1913. He built the first such still at 
Fellows, Calif. in 1912. Improvements fol- 
lowed, and the system was extensively used 
on the West Coast by the Shell and General 
Petroleum companies. The units of that da 
were crude compared with modern distilla- 
tion plants, but they attracted attention and 
led the way 

In 1918, the Foster Wheele: Corp. (the 
the Power Specialty Co.) installed a nun 
ber of direct-fired tubular heaters for Sin- 
clair’s Isom cracking process; thus estab- 
lishing the value of this type of heating 

But prejudice still had to be overcome as 
refiners adhered to their continuous bat- 
teries. Some refiners took advantage of 
tubular heaters by installing economize: 
in the flue gases from their continuous bat- 
teries. In 1920, the first direct-fired pip: 
heater was installed as a prehe ite fo! 


continuous battery. The unit was merel 


designed to attain a temperature suffici 
to flash off the gasoline fractior Retine 
feared coking and rupture of tubes, ar 
also the possible cracking of the overhead 


lube distillates. Furthermore, the fractior 


ating system necessary for a single flas! 
had not as vet been developed 

In the 20s, the bubble-cap towe 
as used in the chemical and alcohol indus 
tries begar to recelve refiners ittentior 
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The advent of heavy Mexican and Cali- 
fornia crude oils with ,appreciable water 
content led to the development of the tub- 
ular direct-fired heaters, as previously 
noted. Investigators turned to the applica- 
tion of pipe heaters for cracking, and the 
modern systems came into being. 

Walter and Roy Cross utilized a pipe 
heater discharging to a reaction chamber 
at 800 F to 850 F, at about 600 psi. Their 
first commercial unit was built in 1921. A 
theory of the day was that it was necessary. 
to hold the temperature over an interval 
o-called 


plished by the reaction chamber. No separ- 


of time “soaking,’ as accom- 
ation of distillate and residuum was effected 
by the Cro process.. The entire charge 
as condensed and cooled as a synthetic 
ide for further fractionation and refining 
At the same time, Carbon P. Dubbs com- 
bined a tubular heater, reaction chamber, 
and dephlegmator. Feed was introduced 
over the de phlegmator, thus effecting some 
degree of fractionation of the overhead light 
distillate. Pressures of 200 to 250 psi and 
coil outlet temperatures of 850 F to 900 F 
were employed The Dubbs process Was 
the forerunner of the many processes of- 
fered today by the Universal Oil Products 
Co 
In the year 1920 to 1930, several other 
processes utilizing pipe heaters, reaction 


chambers, and fractionating equipment ap- 


peared, Among them were the tube-and- 
tank of the Standard Oil Co., the Holmes- 
Manley of The Texas Co., and the Isom 
proce of Sinclair Oil Co. Patent applica- 
tions were numerous; allowed claims ap- 
peared in volume. Patent owners looked 

kance at one another. Suit followed suit 


The innocent small refiner knew not where 


to turn. The richest harvest fell to the 
patent attorney By consolidation of com- 
panic ind by cross-licensing agreements 


ind the expiration of many patent rights, 


TT are now quite clearly drawn, and 


ntroduction ot the Cros and 


Dubbs proce ( as representative ol mod- 
PF thermal « iking until the late ‘30's, im- 
‘ t the rt included many re 
, t t I ict natior wa ntroducer 
‘ t} thre nit wa p wcticed 


il \ api ed mprovea 


ere developed 
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The Houdry process Was the pioneer 


catalytic cracking process to be adopted by 
American refiners. The first commercial 
units were installed by Sun Oil Co. in 1936 
The early installations were of the fixed- 
bed type. Several reactors were employed, 
some being onstream while others were in 
the process ol cleaning and regeneration. 
Molten salt served to cool the chamber dur- 
ing the regeneration period and furnish 
heat during the reaction period 

Socony-Vacuum experimented with the 
applic ation of the Thermofor kilm for cata- 
lyst regeneration, and in 1941 constructed 
the first Thermofor catalytic cracking 
(TCC) unit. Here was the first continuous 
moving-bed process, the catalyst being 
withdrawn from the reactor and, by mech- 
anical means and later by air lift, conveyed 
to the kiln, regene rated, and returned to the 
reactor. In later developments, TCC utilized 
synthetic bead catalysts instead of the nat- 
ural ones 


In 1941, Standard Oil Development Co 


installed the first “fluid flow” catalytic 
cracking plant. The process utilizes a finely 
livided catalyst maintained in a fluidized 
state with flow properties sin lar to those 
ol liquids The catalvst moves fron re- 
actor to regenerator, al d from regenerator 
bac t the eacto t I thre is] tt 


mand for high-knock-rating aviation fuels 
led to the development of many processes 
for the production of blending components 
to meet the specifications. Alkylation, re- 
forming, polymerization, isomerization, and 
other methods all received attention. The 
reactions involved were recognized in the 
late '30’s. Early efforts to apply the theory 
to commercial use by the thermal-pressure 
route were not too successful. The intro- 
duction of catalysis to the refining industry 
opened new vistas to the technologists. The 
modern refinery employs many, if not all, 
of these auxiliary processes 

At the turn of the century, motor fuel 
consisted of straight-run light distillate 
rom crude oil. From 1910 to 1940, blends of 
straight-run and cracked gasolines with 
some natural gasoline (the casinghead gas- 
oline of early days) fulfilled market re- 
quirements 


As the compression ratio of motor-<« 





engines become higher ana nighner searc! 
began for a suppressant for the ensuins 
knock. The first, and perhaps greatest, 
rovement came with the development of 
al additive, tetraethyl 1 (TEL) Re 
earch on this compound, strangely et 
vas done outside the oil ir t I 
Mi e\ Ji ot Gene Mot ( 
oved the effectiven TEL 
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in only 8 months at 10 per cent under budget 


10% UNDER BUDGET—Pennsalt Chemicals Corporation’s new Methylamines plant was 
completed by Catalytic, Engineers—Constructors, at a figure ten per cent 
under the original estimated cost. 

AHEAD OF SCHEDULE —'The Methylamines plant was completed and ready for start-up in 
only eight months after the start of engineering. This “On-Time” com- 
pletion was in advance of the requirements of Pennsalt Chemicals 
Corporation. 

UNDIVIDED RESPONSIBILITY — Catalytic’s control and coordination of all phases of this 
project and close cooperation with the client were prime factors in the 
successful completion. This Methylamines plant again proved Catalytic’s 
ability to render all client services “On-Time, On-Budget”’. 
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cept for refinements, there has been little 
change in the process since its introduction. 

The advantages of the contact system are 
low first cost of installation and its adapt- 
ability to an acid-treated oil. Its disad- 
vantage is in high cost of operation due 
principally to the high cost of the clays, 
many of which are especially prepared 
products used once and discarded. The dis- 
posal of the spent clay is also a problem. 

The impact of the rapidly growing auto- 
motive industry not only spurred the pro- 
duction of motor fuels, but created a de- 
mand for more and better lubricants. One 
requirement was for a heavier, more vis- 
cous, low cold-test, wax-free blending 
stock. Straight steam-refined cylinder stock 
was not acceptable. The amorphous wax 
presented a problem. As early as_ 1895, 
legend has it one Pennsylvania refiner by 
chance stored crude in tankage exposed to 
the weather over the winter months. He 
found a layer of amorphous wax in his tank, 
and the resulting cylinder stock from the 
crude had a lower cold test and much 
brighter appearance. For several years this 
practice was followed, with premium prices 
for the “bright stock.” 

As demand grew, artificial means were 
developed to attain the result. The residual 
cylinder stock was placed in solution with 
naphtha and transferred to well-insulated 
tanks. Here it was slowly chilled by top 
brine coils, with consequent separation of 
the wax from the mixture. The specifica- 
tions of the “bright stock” were now sub- 
ject to close control. This batch method 
continued until the introduction of the 
centrifuge to effect the separation 

Centrifugal separation of solids from 
liquids had been practiced for several years 
Further development led to the separation 
of “cream from milk.” The separation of the 
amorphous wax from residual stocks wa 
studied for several years. The continuous 
discharge of the wax from the rotor was the 
problem finally to be overcome by the 
Sharples Corp. by the introduction of warm 
water as a carrier liquid. The first com- 
mercial plant wa’ installed in 1920. This 
advance in technology gave a closely con 
trolled product of 20 F or less cold test as 
compared with about 50 F for good cold 
ettlers of the batch tank type. Many in- 
tallations were made throughout the in 
dustry, and a number are still operating 

The original Sharples process was not 
uitable for charging stocks containing any 
crystalline wax. In 1934, the Sharples Corp 
introduced the Barisol process, wherein a 
mixture of benzol and ethylene dichloride 
was substituted for the naphtha as a solvent 
This improvement permitted long — resi 
duums and distillates to be dewaxed. The 
first commercial installation was in 1934 

In Europe, centrifugal processes for wax 
removal were installed by DeLaval Sepa 
ator-Nobel 

The filter press for distillates and centri 
fuges for residuums continued to be the 
conventional methods of wax removal until 
the advent of solvent dewaxing. The first 


plant of this type was developed by The 


Texas Co., and installed at the Lawrence- 
ville, Ill., refinery in 1928. Originally using 
a mixture of acetone and benzol, it was 
often termed the acetone-benzol process 
The solvents used are not confined to the 
above and a variety may be used. In 1934, 
a mixture of methylethyl ketone was in- 
troduced as a solvent, and the system is 
now generally termed MEK dewaxing 

The process has a lower first cost than 
the older conventional installations, ana 
possesses features of close control and flex- 
ibility. It is in general use today 

1910 saw the first application of solvents 
for lube-oil purification. The Edeleanu 
process using liquid sulfur dioxide was in- 
troduced in Romania. Originally intended 
for the desulfurization of kerosine, it was 
adopted by many European refiners and 
modified for use on lube stocks. American 
refiners were slow to accept it, and nearly 
20 years elapsed before the first USA in- 
stallation. By that time, other and simple: 
olvent processes were under development, 
to which American refiners turned 

By 1930, several processes became avail- 
able to the refiner. Propane, furfural, phe- 
nol, chlorex, and cresylic acid are in use as 
solvents. Some processes use two of these 
products. Duosol, for example, utilizes both 
propane and cresylic acid. With the intro- 
duction of  solvent-extraction processes, 
sulfuric-acid treatment of lubricants has 
greatly diminished 

One of the phenomena of the growth of 
the American refining industry is use of 
progressive larger units. In the era im- 
mediately following the Drake well, the 
average daily capacity of a refinery ap- 
proximated 150 bbl. By 1900, some refiners 
were processing as much as 20,000 b d, and 
the average was perhaps 2.000 b d. During 
the succeeding period to World War I, there 
was growth in size of individual units and a 
reduction in the number of plants. Re- 
fineries having capacities to 50,000 b d 
were in operation The trend continued 
until about 1950, when many oil companies 
realized their capacity was concentrated too 
much in large refineries: they constructed 
smaller pl ints at locations where trans 


portation was favorable and consumptior 
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was growing. By this time, the capacity of 
a few refineries had approached a figure 
of 400,000 b d 

A survey made in 1951 disclosed 331 re- 
fineries in the United States. Taking a 
median line of 30,000 b d capacity, 82, 
were smaller and 18°; larger. But the 82 
represented only 29°, of total refining capa- 
city of the country 

Refining in Europe may be termed both 
the oldest and the latest oil development 
oldest because of the Romanian and Rus- 
sian refineries, contemporaries of the early 
days of the American petroleum industry 
Until well after 1900, refining of petroleum 
centered in Russia, Romania, Germany, 
Austria, and Poland. America owes much 
of its early technique to these European 
refiners 

With the discovery of new fields in Iraq 
Iran, Venezuela, and Saudi Arabia, eco- 
nomics favored new refineries far removed 
from the previous sources of crude oil. The 
two world wars, with ensuing currency re- 
strictions and a growing spirit of economi 
independence, favored the growth of the 
industry in many lands. The world total of 
daily refining capacity stands today at 20 
million barrels, exclusive of the USSR 
with 50°, located in the United States. The 
United Kingdom, Canada, Venezuela, Italy, 
France, Japan, and Iran follow in the order 
named 

And, so, we may summarize: The first 50 
years of oil refining saw little technicologi- 
cal change from the small primitive batch 
still of 1860, except that units increased in 
size and continuous running offered oppor- 
tunities for heat exchange. In the period 
from 1910 to 1940, thermal cracking and 
good fractionation improved operations 
Vacuum distillation, centrifugal and _ sol- 
vent dewaxing, and solvent extraction fo: 
lubricants appeared. Since 1940, catalytic 
cracking, and the auxiliary catalytic proc- 
esses for the improvement of motor fuels 
and the synthesis of hydrocarbe ms tor the 
I] 


manufacture of many chemicals, have 
been adopted. From a technical standpoint 
it is safe to say that the past 20 years have 
seen more advance than the entire preced- 


ng 80 vears of the refining industry ENI 




















60 Years of Oil-Field Experience 


by A. Beeby-Thompson 


M Y advent into the oil industry was ab- 
: solutely fortuitous, and resulted from 
the offer of a position in 1898 as engin 
for an English oil company operating in the 
Baku oil fields of Russia. The company was 
one of several early acquisitions by British 
financiers ol! prolific oil properties errone 
ously believed by their owners to have 
passed its best period. As there were few, if 
any, British subjects with practical experi 
ence of oil-field duties, reliance had initially 

be placed on local personnel who were 
suspected of paying greater attention to the 
emoluments of their own friends and rela- 
tives than the earning of profits for a for- 
eign corporation. On arrival, I was accepted 
by those in charge of field operations as a 
necessary evil—too ignorant to prove a 
menace—and, therefore, afforded facilities 
for mixing with the staff, gaining a smat- 
tering of the iwuage, and acquiring some 
knowledge about oil-field technique 

I was not ill-fitted for the post, having 
been trained as a mechanical eng t 
the hard way by apprenticeship for five 
long years and passage through machine 
shops and drawing office, with contempo- 


raneous education in natural sciences such 


as geology, chemistry, physics and mathe- 


ase trom five years o! se! 


dom with ha taskmasters, I had sex 


a position with a firm of waterworks et 
neers where I gained experience In b« 
hods a l Y ! nachine ry, ane 
s knowled nd an inherited d 

ure which led me t 

rnment post in West Africa or 


I miraculously 


eight months 
Grave’ where 
liance and the 
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nm local res¢ 
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e lingos and 
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My first glimps 1 untidy oil fiel 


single plots of a 
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differing races engaged for various dutie 


which suited their temperament. Consider- 
able tact was nece ary to sustain peace 
between the robust, thriftless, hard-work 
ing, heavy-drinking Russians, and the sober, 
thrifty, intellectual but insincere Armenian 
and Jews whose occupations were as ma- 
chinists, mechanics, or clerks. Hot-blooded 
fierce Caucasian tribesmen were disposed 
at the slightest provocation, after a few 
drinks, to attack with lethal weapons, in 
contrast with the more patient Moslems and 
Tartars who lived a frugal existence, prac- 
ticing a religion which compelled suspen- 
ion of dutie at inconvenient times for 


yrayers, whatever the nature of their occu- 


pation. The gift of a few bottles of vodka 
dispensed to Russians engaged on emerg- 


ency dutic would do more to hasten pro 


ai than any offers of money 

In the popular belief that oil was inex 
haustable little thought was given to 
eology or such ideas as depletion, gas con 


ervation, fuel con umption and orderliness 
an attitude encouraged by the absence of 
narkets for all light products. Kerosine 
(lamp oil) and fuel oil (artatki) were 
tImost the sole objectives of refiners, and 
light distillates were burned to remove a 
dangerous nuisance. Prices of crude flu 
tuated rather wildly with output, but were 
losely related to those of other fuels such 


as coal, wood, or peat. Within 


a pe riod of 


months, crude-oil prices 


sometimes varied 
everal hundred percent between 30¢ and 
i(0¢ per barrel for the prevailing high-grade 
nonparaflinous oils 
The Apsheron peninsula, I found to my 
delight after some regional excursions, pro- 
ded a unique nursery for the oil geologist 
for, beyond the limit of development, the 
l-bearing series of strata was exposed in 
itcrop ilong valleys devoid of vegetation 
overburden due to aridity. In the com- 


pany of the only other British geologist in 


Bal h would be spent examining sec- 
ol ociated with which was an unbe 
eve ible display of live eepaces vas eX 
hatiol 1 VOICANOE ome of immense 


size—asphalt deposits and the like. Here 
could be witnessed, in textbook form, on 
scarps the influence of faults and the char- 
acter and lenticularity of oil sands upon the 
distribution of petroleum in the stratified 
formations 

Assisted and supported by a famous R. E 
engineer on the board, I was entrusted with 
the introduction of many novel devices 
which aimed at economy in fuel consump- 
tion and efficiency in operation, of which 
by far the most important was _ air-lift 
Totally ignorant of its previous applicatior 
to oil re overy, it appeared to offer so many 
possible advantages over bailing that the 
necessary plant was dispatched and duly 
erected, For experimentation, I was grudg- 
ingly permitted to use a small-diameter 
well where, due to water and sand infiltra- 
tion and curvature, oil production had 
dwindled to 60 b d; yet the static fluid level 
was high. Piping was arranged for the ab- 


straction of fluid from the foot of the well 


with means provided for lifting and lower- 
should the 


inlet become plugged with infiltrating sand 


ing the combination of tubing 


The results were staggering, for straightway 
300 b d from 


60 b d, without any objectional results. This 


production rose five time t 


il 


tial experiment aroused immense inte 

est, and was witnessed by government offi- 
cials and the many others responsible for oil 
production. All were convinced of its 
merits, and it led to immediate adoption or 
a large scale by major companies, and to 
astounding augmentations of output with 
the disappearance of bailing apparatus and 
operators. Subsequent employment in more 
suitable wells of vreatet! prod ictive capacity 
with the necessary static level led to spec- 
tacular yields as high as 1,500 b d, repre- 
senting in some cases 12 times that obtained 
by bailing the same wells. A 70-hp Hornsby 
Ackroyd oil engine was anothet Innovation 
which proved its value as an economi 
source of energy—the largest then made 
and the first introduced into the Russian oil 
ld \n automatic instrument which re- 


. : 
levery movement of the bailing d: 





with the time was regarded by the opera- 
tors as an invention of the devil. 

A desire for wider experience and the 
first appearance of labor disorders induced 
me, in 1904, to return to London with a 
determination to open an office as an oil- 
field consultant. This decision was reached 
from the conviction that a great future 
awaited the petroleum industry in conse- 
quence of the rapid development of a reli- 
able internal-combustion engine. Very for- 
tunately, the timing synchronized with the 
growing popularity of petroleum search as 
a profitable outlet for capital, based on the 
remarkable success of some USA oil com- 
panies. I invited a highly qualified engineer 
Campbell Hunter with Baku experience, to 
join me, a happy combination of optimism 
and prudence it proved! Rather to my sur- 
prise, compilation of Russian data upon 
which I had embarked for some time was 
readily accepted for publication on sub- 
mission to Messrs. Crosby Lockwood, a 
leading publisher of technical literature 
The appearance of this volume in attractive 
form certainly proved a valuable introduc- 
tion to the city of London, and favorable 
reviews led to immediate approaches by 
several clients none too happy about thei 
oil investments or entertaining the ac qulsi- 
tion of foreign oil properties 

The successful fulfilment of several mis- 
sions to Russia and Romania, and the writ- 
ing of a few informative articles for journals 
on petroleum matters, served to attract at- 
tention to the young firm but the first 
really important commission accepted was 
from the senior partner of one of London's 
most renowned merchant houses. Having 
perused my book, he concluded that I knew 
something about oil-field work and might 
be helpful to him in deciding the future of 
an immense oil concession in Peru which 


had long been a profitless drain on h 


purse The sequel te 
life-long friendship and the resuscitatior 
under the firm’s guidance of a moribund oil 
property to one of great prosperity which, 
after his death, continued unab 





hands of a Standard Oil subsidiary 
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ained from this connection and the sou 
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piration to youthful « entrant 

The otnet event which ennanced 
prestige in the city of Lond vas the 
iccesstul de velopment ol petroleum 


Trinidad which followed a personal 
tion that this island of sugar and coc 


plantations warranted serious oil expl 


tior Acquait ted with the anxiety o! t 
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British government to secure supplies of 
oil in territory within its jurisdiction, I suc- 
ceeded in inducing an influential group 
who, mainly from patriotic motives, were 
willing to provide funds for the task. The 
terrain I was able to acquire by purchase 
from planters, or by lease from the sym- 
pathetic Trinidad government, proved 
eventually to be some of the most prolific in 
the island, and continued to be so until 
deep drilling disclosed more prolific sources 
elsewhere. No one in Trinidad at that time 
had the faintest inkling that oil production 
would become the most valuable asset of 
the island and eventually constitute its most 
important source of revenue with a produc- 
tion which rose to over 35 million barrels 
in 1958. In 1956, the oil industry disbursed 
$106 million and contributed $32 million 
revenue to the State. Through these and 
other notable achievements, the firm gained 
a reputation for integrity and sound judg- 
ment in business circles; and when, in 1908, 
the great mining corporations and profes- 
sional promotors entered the petroleum 
arena, we were literally deluged with re- 
quests for reports on propositions in many 
parts of the world 

This sudden change of policy was un- 
questionably stimulated by the decision of 
Herbert Hoover, a distinguished USA min 
ing engineer, intimately associated with the 
leading British mining finance houses, who 
regarded petroleum as a promising source 
of profit for addition to their portfolios of 
investment. With Herbert Hoover, I estab 
lished a lasting friendship; and, largely 
through his influence and reputation, we 
were brought in personal contact with some 
of the most astute and_= discriminating 
financiers of London when every interview 
with these magnates was a source of pleas- 
urable education and enlightenment. As few 
nining envineers had any knowledge ot oil 
field techinque, our help was sought on such 
questions as finance; drafting of prospec 
tuses for public solicitation of funds; prepa- 
ration of deeds, licenses, leases, covenants, 
and the like-——indeed, almost implicit and 
unfair trust was placed in our judgment 
and decisions. These duties led, in turn, to 
other responsibilities; for we were expected 
to meet and satisfy brokers, bankers, under- 
writers, lawyers, and prospective directors 
concerning the validity of our statements 
and estimates in prospectuses before they 
would agree to their connection with new 
companie 

How I survived those hectic days of day 
and-night work, and at the same time con 
trived to deliver lectures, address public 
bodis write press articles, ete., is a mys- 
tery which the enthusiasm of youth and 
walth alone may explain. However, a com- 
petent staff has been gradually collected 
with the help of British universities and 
technical colleges; and I was thereby re- 
lieved of much technical work such as the 
preparation of estimates, plant specifications 
and inspections, etc. Somehow I managed 
to supervise the issue of a second edition of 
the Oilfields of Russia, and even to write 


in 1909 a second book entitled Petroleun 


{ l 


Mining. The whole edition of this latte: 
volume was so quickly sold that I was con- 
strained to produce in 1912 a volume en- 
titled Oilfield Development & Oilfield Ex- 
ploration, later revised on exhaustion of the 
edition yet another volume with the title 
Oilfield Exploration & Development 

Prior to the outbreak of World War I in 
1914, investigations of oil prospects had been 
undertaken and reports made in such 
widely scattered places as Central Asia 
Angola, Madagascar, Argentine, Venezuela, 
Mexico, Bolivia, Honduras, Colombia, 
3urma, West Africa, East Indies, Spain, 
Portugal, Germany, and France. These were 
in addition to repeated routine visits to the 
European oil fields of Romania, Galicia, 
West Germany, and to Peru and Trinidad, 
as well as to many parts of the USA and 
Canada 

During the five years of warfare, I was 
engaged on war services; and, for most of 
the period, I was employed on military 
duties in the Middle East, with several 
breaks on important government missions 
Operations in the Trinidad and Burma oil 
fields were intensified to assist the wan 
effort when the onus of supplying fuel for 
the British armies and navy was placed 
mainly on the USA and Mexico. Shortags 
of essential materials was the main impedi- 
ment to oil-field expansion, as military and 
naval demands had priority over all else 

The war had clearly demonstrated to 
what extent victory depended upon oil 
supplies for land, sea, and air services 
operating under extremely varied and diffi- 
cult topographical and meteorological con- 
ditions. It was, consequently, not surprising 
that a worldwide scramble for potential oil- 
field terrain should develop, notwithstand- 
ing the scarcity of available equipment and 
skilled personnel for restoring war-dam- 
aged fields and expanding operations in 
established fields 

Considerable difficulty was found ir 
meeting the inordinate demands for ove 
seas exploration parties and securing skilled 
help for resuscitating destroyed works 
further complicated by calls on my personal 
services for hydrological investigations in 
British colonies and depende icies. These 
latter resulted from the outstanding success 
of quick and cheap methods I had intro- 
duced for developing ground-water supplies 
in the war zone of the Middle East. The 
publication of Emergency Water Supplies 
describing my wartime experiences in this 
field served to attract w idespread attention 
in underdeveloped countries where water 
was scarce. Among other noteworthy post- 
war changes was the transfer of the Hoover 
group of Trinidad, Peruvian, and Russian 
oil properties to other hands, and M1 
Hoover's entrance into politics first as USA 
Secretary of Commerce and later as Presi- 
dent. The sequestration of all foreign- 
owned property in Russia as a sequel to the 
revolution was a disturbing factor in oil- 
dom, which compelled concentrated effort 
in other directions. Romania, in particular, 
was the objective of much attention from 


both European and American oil men; and 








it was in the fields of this country, after 
obstruction from unexpected quarters, that 
I secured the admittance of the first mud- 
flush rotary, applied the earliest chokes to 
flowing wells, initiated the first gas-gasoline 
installation, and introduced successful air- 
lift. Within a few months of proving their 
utility, they all came into popular usage 
Drilling speeds with American rotary drills 
and operators rose from a few meters to a 
thousand or more feet a day: chokes led to 
an immediate reduction in blowouts and 
wild wells, besides reducing the damaging 
effects of sand expulsion both above and 
below ground. Air-gas lift in the first ex- 
perimental Concordia well led to an enorm- 
ous increase in output without incurring 
any of the predicted untoward conse- 
quences, and became a_ recognized and 
popular method of abstraction where con- 
ditions favored its application. Gas gasoline 
compression annd absorption plants cam« 
gradually into use 

Only once did I become embroiled with 
international politics, and that was in 1971 
when I rather impulsively expressed strong 
views regarding the granting of concessions 
in the Mosul region of Mesopotamia Rela- 
tions with the USA had become embittered 
by the attempt of British oil interests with 
government support to omit the inclusion of 
USA corporations in the sharing of Mosul 
oil concessions after the award of a British 
mandate. My attitude was based on the firm 
belief that this action was unjust consider- 
ing the freedom with which British oil con- 
cerns operated in the USA, and a convic- 
tion that American cooperation, talent, and 
energy would not only hasten progress, but 
serve to check the almost certain troubles 
which would arise sooner or later in a 
rebellious population So bitter were press 
recriminations that the friendly relations I 


had alwavs advocated were endangered 
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Knowing the Navy’s concern over oil 
supplies, I secured an interview in Febru- 
ary 1921 with the Secretary of the Admir- 
alty, to whom I unburdened my fears; but, 
although not unsympathetic and given at 
his request a memorandum on my views, no 
action was taken. A few weeks later, I was 
invited by Sir John Cadman of the Petro- 
leum Executive to lunch at the Junior 
Carlton Club, when, obviously acquainted 
with my Admiralty notes, he sought to 
dissuade me from my views and led me to 
understand that the government was anti- 
American-inclined. I then sought, through 
his secretary, Mr. Davis, an interview with 
the Prime Minister, Mr. Lloyd George, but 
he likewise expressed a disinclination to 
meddle with affairs with which he was 
ignorant. In desperation, I approached the 
London Chamber of Commerce, which took 
a more serious view of the situation, and 
proposed that I should deliver an address 
on British oil supplies and raise the ques 
tion of American participation in the Iraq 
oil fields. At a crowded meeting on Octobe 
17, 1921, I outlined the British position with 
regard to oil supplies, and finally stressed 
the importance of USA participation in 
developing the vast promising oil resource: 
of Iraq. Unknown to me representatives of 
American interests were present, and ap 
parently the essence of my remarks was 
cabled by news agencies to the USA. The 
widespread publication of my remarks in 
USA daily papers of ny advocacy, and the 
caustic comments evoked, seemed to have 
led to second thoughts at Westminster for, 
in conversation with Cadman on Novembet 
11, 1921, I heard that my address and its 
reactions had caused the government con 
siderable embarrassment. Anyway, a satis 
factory arrangement was later negotiated 
ind amicable relations re-established 
vhich was my aim. In the interval, both 
the British and USA press were indulging 
in a spirited and acrimonious controversy 
concerning the validity of rival claims by 
undry parties based on questionable sub 
MISSIONS 

Although unacquainted with the nature 
of diplomatic representations, beyond those 


published, I was suddenly made aware 


thereot when, i June 1923. | was commis 

oned by London financiers to proceed with 
a commercial colleague to Turkey and en 
deavor to negotiate a concession for oil ex 


ploratior in the Mosul region. The Turks 


were then violently opposing projected 


Mesopotamian partition which would de- 
e them of the Mosul oil-field region at 
the time the Allied troops were occupying 


Istanbul and M. Kemal and his ministers 


were established at Ankara. As the result 


of many friendly conversations with Ralph 
Bey, the prime minister, and other min 
ters of state in Ankara, I drew up at thei 
equest i dratt fe rm agreement which 
ould be ed as a ba ot negotiation for 
ib on to Ke Fri the ministers 
I heard much of I t P is st les at 
the Lausanne Conference of 1922 and of the 
intrigues aroused by the glamor of Mosul 
oil. Satisfied with the credentials we pré 
duced, svmpatheti nsideration was give 


Saboontchy field in 1598, 
characteristic Baku scene 
at that time, with earthen 


reservoirs in foreground 


to the granting of oil rights in Mosul which 
had to await an international bounda 
settlement. Appeasement was only secured 
later by granting of a 5°; royalty to the 
Turks on all oil produced in the Mosul oil 
field 

A settlement with USA interests and the 
vranting of a blanket concession over west 
ern Iraq left many aspirants for rights very 
dissatisfied, and matters came to a head 
when a selection of plots had to be mad: 
before oil in commercial quantities had 
heen proved. Under a barrage of discontent 
ind intrigue, the authorities decided to 
make a division to allot to a new interna 
tional group, on rather stringent terms, al 
land west of the Tigris, and to old conces 
sionaires east of the Tigris. Although con 
sidered an unjust partition, based o 
geographical boundaries rather than oil 
prospects, it offered a salutary compromis¢ 
but, faced with exacting and costly obliga- 
tions and unfriendly gossip, the new group 
found great difficulty in raising funds. This 
was eventually arranged with Germar 
French, and Italian agencies having gover 
ment sposorship 

It was at this stage that, in 1932, my firm 
was engaged to undertake the task with a 
Polish engineer of reporting on the 50,000 
square-mile western concession, fixing the 
sites for initial drilling, deciding the posi 
tion of camps and the many other arrangé 
ments necessary for operating in barre 
country. Due to the definition of structures 
in arid country, a hasty reconnaissance sur- 
vey of 17 folds, clearly defined by topogra- 
phical uplifts, enabled me to report favor 
ably on prospects and to fix the location of 
three pioneer tests In reasonably accessible 
positions I was, therefore, able to reach 
Paris on a prearranged date, and to submit 
to an inquisition by the very astute govern- 
ment representatives of Germany, Francs 
Italy, and those of the British group on my 
conclusions and recommendations. Rather 
rashly, I admit, I undertook, if given a free 
hand, to have in operation on the date 
designated three rigs of some sort. Just how 


the impossible was achieved with the help 


of American and British manufacturers 
savors of the miraculous: but it was ac- 
complished to the exasperation of enemies 
who predicted failure t mply. As 




























matter of history, it may be mentioned that 
the first well drilled at Quayara was a 


powerful gusher of heavy asphaltic oil, the 


precursor of many others in the same ¢ 
adjoining anticlines, but its high density 
and viscosity rendered its piping impossible 
without admixture with the lighter oils of 
Kirkuk. This fact and other considerations 
connected with politics eventually led to an 
amalgamation, with government sanction, of 
the Mosul and Iraq Petroleum groups 
A friendly association with King Feisal 
was unfortunately broken by his lamented 
death in 1936, just after I had accepted 
service with his government; and this event 
led to the first political upheaval in Iraq 
when Bekir Sidqui grasped power and nom- 
inated new cabinet ministers. Desirous of 
securing advice on petroleum matters they 
offered, I accepted the position of consultant 
to the government after inquiries had 
ubstantiated my independ nce at.a period 
when important decisions had to be made 
egarding a projected government refinery 
and the granting of concessions in the Basra 
egion following the discove ry oft oil 
Kuwait. From a perusal of correspondence 
and documents, which I had been instructe 
to read and from interviews with ministe 
[ learned much which previously had 
peared puzzling Although he was imbue 
vith socialistic inclinations, I believe t! 
idvice tendered to my minister playe 
part in moderating actions detrimental t 
just as I had dons 
adviser to the Egyptiat 
government. The 


existing oil interests, 
Egypt when ry 
assassination ‘ if Be k 
Sidqui in Mosul led to a somewhat insecure 
eversion to pala e rule. These and subse- 
juent events demonstrated how sound was 
my original advocacy for broad interna 
onal participation in Iraqi oil affairs 
Concerning the most recent Kassem re’ 
ution, strange and inexplicable actior 
vas the imprisonment of Pacchachi who, 
nister in the last Nuri government, was 
inly responsible for petroleum affairs. He 


was a trained scientist and no politician: he 


had worked for nearly a year with my firn 


n London studying Mosul oil in the labora- 
tory of the Royal School of Mines. AIl- 
though is n I ig ne vas Inst ed by i 
t of nationalisn he vas not ti- 

eig ind It k he ed the ‘ 
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NATURAL GASOLINE— 


prime contributor to conservation 


| - ORIANS do not agree just when o1 
where natural gasoline was first dis 


covered, The first natural-gas wells in this 


uuntry were drilled in the early part ol 
the 19th century in New York and Penn 
yivania. In the course of transporting 
natural i for its early ises, it is likely 


that those who operated the small pipe 
lines had problems with a liquid which 
condensed in the lines. Evidence to support 
this assumption can be found in the record 
of one J. W. Mettler who, in 1897 at Corao 
polis Pa made note of his difficulties with 
this nuisance liquid. His 2-in. fuel line filled 
with what we now know to be natural gaso 


line. It was just a headache to Mr. Mettle: 


*Sun Oil Co.; President, Natural Gasoline Assn 
of America 
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by Charles E. Webber 
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Where dams go, things grow. 


Floods cease, irrigation begins. 
Farms spring up... towns de- 
velop...and factories hum with 
new-found, low-cost power. 


‘go (ISS Rst century 
- BORN IN FREEDOM 
WORKING FOR PROGRESS 
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he OE LE Face of a Mighty Dam... 





there's more to Cities Service 
than meets the eye! 


Factories hum. jobs are created commerce thi 
thanks to abundant, low-cost power. Viewing th 
of a dam, however, these facts are ofte n forgotte 
ittention centers on the mighty spectacle of man’s great 
achievement. 

Also forgotten if known at all are the fact 
















oil company enterprise, making it possible to drive | 
fidently into a service station with an order to “fill ’e 
up.”” Who thinks then of far-off drilling crews. thous: 
of miles of pipelines, giant refineries, a fleet of super 
tankers, or modern research laboratories”? 

Yet the job could not be done without all these t! 


CTPA 
To do its share in serving the nation, Cities Service |} 
invested a billion dollars in modern facilities and to 
be ready for the even bigger job of tomorrow. it is cor 
stantly expanding. In two years, Cities Service has spent 
over $350 million on its progressive program 

Only in this way can America be given what it must 
have for progress more jobs, more and better petro 


leum products 
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ipstance without value which topped ‘ i I VV! i 0 the main ing the same veal 
ip hi line and confronted him with a trean ol warn compressed gas In the smaller plant in Oklahoma. D I the me 
problem in waste di po al ame year, Fy ink Be terson at enginee! liew vears, the nun ber of ab ( t n pial 
At about the ame time, Sutton Brothers and talented mechanic who had joined the increased rapidly Saybolt patent we 
1 Kaimonds, oil produce were pumping Bessemer company in 1910 to concentrate attacked in 1917 by Oklahoma N i G 
itural gas produced from oil wells through on equipment for this infant industry, built Co., and four years later the courts ruled 
rhe 1a a tream near Sister sville, the first u table Val to-gas heat « K¢ hanve In favor ot the Oklahon a company 
W. Va Appreciable quantitie of gasoline for cooling the main gas stream with. cold A third method of recovering natural 
nw line This offending liquid expande 1 ga Sometimes temperature a isoline by adsorptior was developed it 


lected tro time to time and burne | low as iO F were obtained By this time 1918 by George Oberfell and Ge rge Bu 


t wa called arip gasoline The liquid there were approximately 250 installations rell This process Was the yut owtnh o 
iter termed “casinghead vasoline” be ising a combination of compression and experimental wort ol gas asks whic! ° 
i ‘ t condensed from the ga coming off cooling to produce natural gasoline these nen nad done the government at 
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t! head of the well. Today it i George Saybolt, working for Hope Natural An 








enerally referred to a natural gasoline.” Gasoline Co., is credited by some with the Charcoal had bee ised to remove POIsol 
x: being derive d from natural va deve lopn ent of the oil-absorption process i tron a entering World Wa ] 
The year 1903 i enerally recognized a for asoline recovery. He utilized leas isks 
the birth of ercial operations. of the from the coal-tar industry of England In the charcoal process for recoveri1 
{ al asoline ndustry Sutton Brothers where abso ption wa used to recover natural gasolins natural gas was passt 
nd Edmonds, turning their adversity to benzol and toluol from coal gases. Saybolt’s through beds of finely grour 
ntage, set about deliberately producin work began in 1906, resulting in patents in where liquetiable hydrocarbor vere 






oline (gravity approxin itely 70 1911. The great Hastings, W. Va absorp- orbed. The harcoal beds w then fl I 








Aes: ket t in barre They tion plant resulting from this work was with steam and the vapo condense 
ve ned by William Franzenmayer, who constructed in 1913. It could produce about Oddly enough, original plants of this type 
hy f ‘ pressor plant at Tidioute, Pa 10.000 illor per day ot natural isoline vere alled ( t t 

() t venture t no O nd t f inne {f hundreds of tl listinction bet 


UU inci sth asoline 
bout 10¢ per gallon 
1S { mpany had learned the 
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‘TOPANOL’ O 


Phenolic antioxidant for 


Turbine oils 
insulating oils 


with high performance and long life 


under severe operating conditions. 


‘Topanol’ O is an I.C.1. grade of 
2:6-ditertbutyl-p-cresol which imparts 
a built-in oxidation resistance 


to many high quality speciality oils. 





A PRODUCT OF |.C.1. HEAVY ORGANIC CHEMICALS DIVISION 


Full information on request 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 
LONDON 8.W.1 
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How to Use Power More Efficiently... Idea *3 





You can reduce parts inventory 
as much as 50° and greatly sim- 
plity pump maintenance by adopt- 
ing Worthington’s S.E.S.C. 
(Standard End Suction Centri- 
fugal) pump line. 

Downtime for maintenance is 
also drastically reduced with the 
S.E.S.¢ line because mainte- 
nance men become familiar with 
construction details quickly. All 
pumps in the line are built to the 

ame basic design 

The « mple te S.E.S.C. line con- 

ts of Six separate types of 
pumps, all suitable for either mo- 


ne. Other benefit ywer inventorie reduced downtime. 


PUMP STANDARDIZATION 


saves maintenance costs 


tor, turbine or belt drive. Rat- 
ings range up to 2700 GPM and 
550 ft. head. You can choose 


packed stutling box or mechani- 
cal seal operation. In all there are 
70,480 combinations — all built 


from standard, stocked parts and 
ready for prompt delivery at com- 
petitive prices. All the benefits of 
theS.E.S.C. linearevours without 
sacrificing application flexibility. 
Because parts have been stand- 
ardized and not pumps, you can 
literally “custom build” a pump 
to get exactly the right features 
forevery particular requirement. 


For further information on 
S.E.8.C. pumps and a copy ot 
Worthington’s “Power Planning 
Guide,” which includes nine ideas 
for more eflicient power use, 
write to Worthington Corpora- 
tion, Dept. 108-13E, 


Harrison, 
New Jersey, U.S.A. 





WORTHINGTON 
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his world 
is widening 
fast 
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White Plains, New York 


+ ’ 
/ tae . , 4 
£, il 


—<. x. - 


Mighty muscles of steel are blazing trails through jungles, 

over mountains and plains. Where there had been only 

wilderness, networks of broad, smooth roads are appearing 
extending communication, ac celerating progress 

Building roads—and using them— increases the need for 

petroleum products. Throughout Asia, Africa and the lands of 

the Pacific, Stanvac is ready to meet this growing need. For Stanvac 
operates wholly within these areas—exploring and drilling for oil, then 
refining and marketing it in the form of essential petroleum products 
Stanvac is privileged to help the peoples of the widely varied 
regions it serves, in their advance toward a better way of life 


POWERS PROGRESS 
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eral plants using the charcoal-adsorption 
process were built in Pennsylvania 

The natural-gasoline industry probably 
reached maturity and general recognition 
in 1911 when the US Bureau of Mines pub- 
lished its first official) report on natural- 
gasoline plant operations. It reported 176 
plants in operation producing annually a 
total of approximately 7.5 million gallons, 
which yielded an average price of about 
7.16¢ per gallon. No breakdown was given 
in this report as to whether these plants 
operated by compression and cooling, ab- 
orption, o1 adsorptior 

The growing use of the automobile 
created a demand for the product from 
the natural-gasoline plants. Automotive 
engines of the period were not the severe 
judges of fuels they are today, and almost 
any blend of light hydrocarbons which 
would burn would give reasonable atis- 
faction. The natural-gasoline products were 
a little volatile consequently blends with 
retinery gasoline, naphtha or even kero- 
ine, were common. Monetary return to the 
producer or refiner was attractive 

Natural gasoline worked very well in 
automobile engines in cold weather, but in 
ummer the public was initiated into the 
problems of vapor lock. Resistance to na- 
tural gasoline by both refineries and auto- 
mobile owners grew. At the same time, the 
railroads insisted upon regulations pro- 
hibiting the shipment of these volatile ma 
terials because of the po ibility of explo 
ons and fires. One uch explosion did 
occur at Ardmore, Okla., in 1915, killing 43 
people and injuring approximately 500. It 
vas obvious that pecifications and control 
vere needed. In fact, work wa already 
inder way under the supervision of Colonel] 
8B. W. Dunn, of the Bureau for the Safe 


lransportation of Explosive 


In 1911, a group of producers in Penn 
vivania, called the Gasoline Produc 
Assn., met to discu pecifications to in 


e safety in the shipment of natural gaso 





rhe Followin thi meet Frank Peter 
on be Pan the work leadit to a test tor 
daetermining the Vapor pre e of natural 
gasoline. By today tandards, the test pro 
edures and technical approaches used in 
these early experiment Vor ndeed « ude 
One could hardly i ‘ | exan ple 
ermini il te ‘ t va 
ed, by buildi: fire | ( of 
line to wl \ tt ed pre ri 
e, but that I \ e. Althou 
te ippiant ty efined 
pre int et the first at 
t te ‘} i tick to 
iS¢ ( twa 
} the illy the t 


Tu Okla It ‘ ected 
toward re t 1 test pro 
cedure ( yuched 
‘ 

petrol it \ ‘ ere had 
evolved ( cit 0 
th light hye S fica 
tion and tar ( 6 en 

ar itive The ‘ yurchase 
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contracts offered by gasoline-plant opera- 
tors to gas producers required a staff of 
lawyers for both parties 

Soon after its organization, The Assn 
of Casinghead Gasoline Manufacturers 
changed its name, adopting the term 
natural gasoline” and dropping the stigma- 
tized word “casinghead.” It set about solv- 
ing the problems created by lack of stand- 
ards in specifications, test procedures, and 
business practices. Within a year, it pro- 
posed a simplified and much improved set 
of specifications for natural gasoline, listing 
six grades as determined by gravity, boiling 
point, color, vapor pressure, and recovery 
during a distillation test. Adoption of these 
specifications represented a great stride in 
reducing confusion . 

On the West Coast, where the natural- 
gas industry had also been growing rapidly 
the California Natural Gasoline Assn. was 
formed in 1925 by a group of the leading 
technical men in that state. It played the 
leading role in establishing technical stand- 
ards which guided the operations of natural- 


gasoline plants in California 


One of the most significant test methods 
developed during thi me od, and important 
to the entire petroleum industry, was the 
Reid Vapor-pressure test It was ibmitted 
by Walter Reid, of Lone Star Gas Co., in a 
prize contest sponsored by the Natural 
Gasoline Assn. of America. This test was 
immediately adopted to re place the ol 
vapor-tention” method. It made _ possible 


inew set of specifications and test metho 


covering various grades of natural gasoline 
The Natural Gasoline Assn. of America 
worked with the Interstate Commerct 
Commission and the Bureau of Mines to 
eliminate transportation hazards and to 
establish sound regulation It met with 
railroad men to discuss tank-ca onstruc- 
tion. It canducted a study of gas-purchase 
contracts, and issued a general form as a 
guide which contracting parties ht ust 
if they so desired. All ct iis has a stab 
nfluence pon the industry. It x 
needed part li it t e De t 
first big setback had just occurred. Th 


was the complete withdrawal of a major 





natural-gasoline purchase Irom the mat 
et ca t t Fi 
tructure 

All d t od, the ! 

t clame Hette i i ‘ bl 

oduct i 1 ri ( thie ( 
ywonents « natural ne \t the 192 

eetin 0 thie tul Gas ne A ( 
Ame ca Ja ‘ Ratt t of Carbide & (¢ 
bon Chemical Co ann need I t 


tion process patented } 


terrilic import Was not mediat 

ed, but it held the solution to practic 
all problen Ss ol volatility The process 
ommonly referred to as stab atu 
Even today, gasoline-plant fractionators 
commonly called stabilize: Carbide had 
also bought the Americar patent ts te 
a ocess developed She ) 
Co patents \ cl ‘ ed b 
Phill ole Co. and othe nd 








lengthy litigation, they were invalidated 
During this litigation, the industry received 
a real education, and the doors were ope ned 
to fractionation of commercially purt 


ethane, propane, butanes, etc 


This also was the beginning of an era of 
improved plant design in many other re- 
spects. The old and smaller plants were re- 
placed by larger and more efficient ones 
Compressor installations which had beer 
largely limited to single-stage operatior 
was expanded to multiple-stage operatio 
Processing pressures began to exceed the 
usual 300 psi vicinity. The widespread uss 
of stabilizers permitted increased produc- 
tion of liquefied petroleum gases, althoug 
the market for LPGas was in its infancy 
Old direct-fired stills were replaced by 
steam stills. Automatic controls were p 


3y 1931, there were 364 


into general use 
operators in the natural-gasoline business 
and 1,087 plants were producing 7,000,000 
gallons per day. The bulk of this produc- 
tion was sold to refineries. As the industry 
matured, the demand for improved equip- 
ment was stimulated, and many manufac- 
turers devoted their entire output oO 
natural-gasoline plant equipment. A group 
of these firms formed the Natural Gasoline 
Supply Men’s Assn. in 1927, with J. H 
Satterwhite, of Westcott & Greis, a presli- 
dent. Since its inception, this associatior 


has worked closely with the industry, and 


has a membership exceeding 200 supply and 
engineering Companies 
A few of the outstanding de\ ent 





of this period should be mentioned. In 1930 
Alois Kremser of the Standard Oil Co. of 


California introduced his mathematical pre 


cedure for designing gas absorbers. Georgs 
Granger Brown of the University of Michi- 
jan Was retained by tne Nat iral Gasoline 


Assn. of America to conduct engine ex- 


periments with various blends of natural 
and refined gasolines to demonstrate the 
val lable characteristics ot the natural 


product. He and D. E. Buchanan traveled to 





meetings ot reliners with a tent show” i! 
which they demonstrated the use of nat 
gasoline as a motor fuel 

ot es IT the se ot natul S¢ ‘ 
mot e's continued through a1 mM 
vears il n the 1930's, cu nated int 
well-known full-scale road tests at Paw 
huska, Okla., in 1938. The natural-gasoline 
prod icers maintained continu l Cal 
paign to promote the ise ol} e nat 
gasoline in mots fire 

But in spite of these tech 

iaval n the 1930 s b mt the t n 
D co fl iehce the st \ ad Ve 
expe enced. C ipled wit the \ A 
aqepressk be ni I ib t the 
vere vered the | e « " 

n the Texas Panhandle and the treme 
East Texas eld. Gas pr | t I 
elds brought many 1 V } es t 
into beir ind the output t 

vated the existi! } ble ove 

\t the s e ft ‘ ‘ ‘ < vere ¢ te I 
the octane ice were 
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fractions they needed for blending in moto 
gasoline. As a result, the price of natural 
gasoline sank to an all-time low of about 
1¢ per gallon in 1932 

In the middle 1930's, a different type of 
gas-processing operation, never before 
seen, was introduced. Dr. William N. Lacey 
of The California Institute of Technology, 
explained the physical maxim whereby a 
light hydrocarbon material, called “con- 
densate,” dropped out in separators when 
gas was reduced 


This 


nomenon was immediately termed 


extremely high-pressure 


in temperature and pressure phe- 
“retro- 
Dozens of 


grade condensation.” gas-con- 


densate reservoirs had been discovered 
along the Gulf Coast of Texas and Louisiana 
and in California. There was no market fo: 
the natural gas and, in order to realize in 
come, the owners of these reservoirs in- 
stalled gas-cycling plants to recover liquid 
products and returned the residue to the 


To lay 


inter- 


reservoir to maintain its pressure 


these operations are completely 


mingled with the recovery of natural gaso- 
line, and many have forgotten that at one 
time the 
plants had their own trade association. It 
was merged into the Natural Gasoline Assn 
of America in 1941 


In 1937, to stimulate new 


operators ol these gas-cycling 


development 


and to honor 


natural-gasoline industry outstandingly 


E. I. Hanlon, a prominent member of the 


industry and currently board chairman of 


the National Bank of Tulsa, initiated the 


Hanlon Award. It is given each year to cne 
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those who had served the 


in the industry who Nas done outstandins 


work, or who has initiated some new cde 
velopment or made some outstanding con 
industry. Many 
of the men mentioned herein, in addition to 


Hanlor 


tribution on behalf of the 


many others, have received the 
Award 


World War 


ated increase in the 


Il brought about an acceler 
production of natural 
gasoline, liquefied petroleum gas, and re 
lated produc ts. Under a broad program out 
lined by the Petroleum Administration for 
War and necessitated by the demand for 
light hydrocarbons for alkylation in avia 
tion-gasoline components, synthetic rubber 


] 


and fuels, a new period of growth de- 


veloped. Production practically doubled 


during the war. Vast new plants and add 


tions were constructed. Unit operations ir 
the oil and gas fields brought about unit 
Many pro 
ducers envisioned problems of oversupply 


at the 


operatior of processing plants 
cessation of hostilities. They never 
aterialized. Construction continued. The 
ise of LPGas continued to grow. Unde 


storage leveled out much of the 


feast-and-famine aspect of this 
and it has thrived 
At the present time, production from the 
almost 600 natural-gasoline plants in the 
United States exceeds 850,000 bd. Even 
though a worldwide oversupply of crude 
oil has resulted in the curtailment of do- 
mestic oil production and its accompanying 
natural-gas production, the increased de 
1 al sas as a fuel has caused 


This has 


mand tor natu 


7 
produc tion trom gas wells to soar 


necessitated a continued expansion in gas- 


Plants on the drawing 


construction today will 


nate ally add to the current level of pro 


ductior within the next tew yvears. One ol 
these propose to proce approximately 700 
mill n cubic feet daily Liquid output trom 
this one plant will al that of a major USA 
] ‘ ; 
oil tield 
The natural-gasoline industry is no 


spectability and 


longer the unwanted child of the pe troleum 


qaustry as it once was consicde red Truly, 
can be iid that this industry ha wung 
a wide a It began as a nuisances Was 
pudiated in the 30's as a motor tuel: was 
iewed a a nec sary evil by producers 
nad etine obtained a measure of re 


acceptance in the 1940's 


and ha nee reached significant stature. It 
gnt vell be enamed the natural pas 
cessing industry 
Unde ound storage at both the point 
{1 oductior and if CONSUMING area ha 
ne lot te tabilize LPGas markets. This 
the largest part of natural-gasoline plant 
tput But the natural-gasoline portion ol 
the overall productior till face that old 
hallenge of eet octane requirement 
as at te fuel. The value of natural gaso 
ne Vill depend upon whether the operator 
a plant cal ipgrade his product so that 
t in be l ed d rectly in motor fuel If he 
t, he must be satisfied with its value 
a feed stock to refinery units for what 
eve purpose the retiner can use it and to 
tne hemical industry where promising op- 
t tie i iw material exist END 
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Charles G. Cooper, Vice President, 


The Cooper- Bessemer Corporation, explains... 


How Cooper-Bessemer can serve you 
anywhere in the world 


If you need heavy-duty engines or compressors, Cooper-Bessemer can serve 
you promptly with the world’s most advanced designs ... whether you are 
located in Europe, Asia, South America or any other area of the globe. We 
have developed an outstanding organization of representatives, subsidiaries 
and licensees to provide experienced, full-scope service throughout the world. 
These companies can supply your needs in Cooper-Bessemer products backed 
by experienced, highly efficient engineering and technical service. 

Here is the Cooper-Bessemer international organization which is constantly 


strengthening its facilities to be of greatest possible service to you: 


The Cooper- Bessemer Corporation: Cooper-Bessemer International Corporation: 
International and Export Headquarters, 25 West New York City * Caracas, Venezuela * Mexico City 
43rd Street, New York City Sales Representatives 










Sales Representatives Picardo y Antelo S.R.L., Buenos Aires, Argentino ° 















Gerson & Sons, Ltd., Bangkok, Thailand * C. Itoh & Maquinarias Mendoza, Coracas, Venezuela * Indus 
Co., Utd., Osaka, Japan * Sociedade Comercial trial y Comercial, S.A., Montevideo, Uruguay * 
Orey, Antunes & Cia. Lda, Lisbon, Portugal * E. P Ingenieria Electrica S.A.C., Santiago, Chile * Maquinas 
Karakassis, Athens, Greece y Motores, Asuncion, Paraguay * Basil Fearn, St 
Cooper -Bessemer of Canada, Ltd.: Johns, Newfoundland * Ferromar,S.A.,Havana,Cubo 


Toronto * Edmonton * Calgary * Halifax Cooper-Bessemer Overseas Corporation: 


Sales Representative New York, New York 


Moxwell, Simson & Associates, Vancouver, B. C Licensees 


Cooper-Bessemer, S.A. Harland & Wolff, Ltd. Belfast, Ireland * Termomec 
Chur, Switzerland canica Italiana, La Spezia, Italy * Societe des Forges 


The Hague. Netherlands et Ateliers du Creusot, Paris, France 


a 


GENERAL OFFICES: MOUNT VERNON, OHIO 


INGINES Gas Oreser GAS Oeser 
COMPRESSORS RECIPROCATING AND CENTRIFUGAL 
INGINE OB MOTOR ORiVEN 






BRANCH OFFICES: Grove City + New York + Washington + Gloucester + Chicago « Minne 
St. Lours + Kansas City + Tulsa + New Orleans + Shreveport + Houston « Greggton « Dallas « Odess 
Pampa + Casper + Seattle + San Francisco + Los Angeles - SUBSIDIARY. C-B Southern, Inc., Housto 
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Compressing gas in Near East 


Oil refining 
in Venezuela 
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Shell’s Contribution To The UK 


Petroleum Chemical Industry 


ry ue first petroleum chemical plant to be 
built outside the USA was in the UK, 
and was started up at Stanlow in Cheshire 
in 1942. This plant was Shell's first unit for 
the production of “Teepol” liquid synthetic 
detergent. The Royal Dutch Shell group of 
companies was, however, not only the first 
producer of petroleum chemicals in Europe, 
but was also a leader in the petroleum 
chemical industry of the USA, which by 
then was well established 
Immediate postwat developments in the 
UK were rather slow, and the major devel- 
: opments have taken place within the past 


even years. Two factors were mainly re- 








ponsible for the slower initial growth. The 
UK, unlike the USA, had very few refinery 


by prod ct gases 


























available until the large 



































Varheting Co. Ltd., at Stanlow, Cheshire, England 






























































































































































































































































home refineries using Middle East crudes 
came onstream; and, as a consequence, the 
petroleum chemical industry had to make 
use of olefins derived from oil specially 
cracked for this purpose. The second factor 
was that the markets for the products which 
could be made from petroleum at that time 
were still in a stage of development which 
limited the number of economic sized units 
which could operate 

As the production of petroleum chemicals 
grew with the expansion of the markets, 
the demand for olefins might have been met 
to some extent by making full use of refinery 
gases, but only limited opportunities for this 
became available. A large part of the in- 
dustry has continued to make use of liquid 
feed stocks for special cracking, and this is 
a well-established feature of the UK in- 
dustry. In this respect, the UK developments 
contrast sharply with those of the industry 
in the USA, where today olefins are ob- 
tained partly from refineries and partly from 
the cracking of natural gas. There are no 
sources of the latter available for use in the 
UK. 

As would be expected, the greater 
part of the UK petroleum chemical out- 
put is in the form of organic chemicals, 
and in 1957 these latter made up roughly 
80 of the total output, by weight. The 
growth of the industry in the UK has 
been spec tacular; between 1950 and the end 
of 1957 the output of all types of petroleum 
chemicals rose from 50,000 tons per annum 
to nearly 600,000 tons per annum. This rep- 
resents a growth rate of 40° per annum, 
which compares with the average growth 
rete over the same period for all chemicals 
in the UK of just over 6°, per annum, and 
just under 3 per annum for industrial 
production as a whole 

Since the time when petroleum chemicals 
were first made in the UK, most of the 
leading industrialized countries of the world 
have followed the example of the UK and 
entered the petroleum chemical field. The 
UK, nevertheless, has retained its lead, and 


at the beginning of 1958 its output repre- 
sented over 25 of the total output of the 
tree world excluding the USA 

Petroleum chemicals have made very im- 
pertant contributions to the development of 
the chemical industry, notably in the fields 
of detergents, synthetic solvents, plastics, 
resins, synthetic rubber, fertilizers, and 
other agricultural chemicals, and chemicals 
for the automotive and aircraft industries 


Apart from these well-defined sectors of the 


present-day chemical industry, petroleum is 
the basis for the manufacture of many im- 
portant chemical products and intermediates 
employed in other branches of industry and 
commerce 

In the detergents field, enormous strides 
have been made since Shell introduced the 
petroleum-based synthetic detergent “Tee- 
pol.” It is estimated that over 40°, of all 
washing and cleaning materials currently 
used in the United Kingdom are petroleum- 
derived synthetic detergents. The alkyl] ary] 
sulfonates constitute the bulk of UK output 
ot these products. The alkyl aryl sulfonates 
are themselves obtained from petroleum- 
based detergent alkylate. Shell is a leading 
producer of detergent alkylate in the UK 
at the 30,000-ton-per-year capacity plant at 
Shell Haven which came onstream in 1956 
The output of this plant supplies both the 
home market and export market, thereby 
contributing an important source of foreign 
currency for the UK. The production of the 
liquid detergent “Teepol” by Shell at Stan- 
low has already been mentioned. “Teepol” 
is obtained by the sulfation of olefins ob- 
tained from a petroleum raw material. Its 
exceptional efficiency as a detergent makes 
it of great importance as a cleansing mate- 
rial in both the home and in industry. Shell 
also produces a third type of synthetic de- 
tergent from petroleum, the nonionic class 
of product sold under the name “Nonidet” 
and based on ethylene oxide. These deter- 
gents are made at Shell's Carrington works, 
near Mancheste1 

The production of chemical solvents in 
the UK is now based entirely on petroleum 
raw materials with the exception of a minor 
quantity of ethyl alcohol. These chemicals 
are derived from propylene and butylenes 
The large chemical solvents plant operated 
by Shell at Stanlow was brought onstream 
in 1949. It makes a range of propylene de- 
rivatives, including isopropyl alcohol, ace- 
tone, diacetone alcohol, methyl isobutyl 
ketoné, and methyl] isobutyl carbinol. From 
butylene, the plant produces secondary bu- 
tanol and methyl! ethyl ketone. A range of 
important high-boiling solvents based on 
ethylene and propyl glycols, the “Oxitol” 
and “Proxitol” solvents, are made at the 
Carrington plant. It is also interesting to 
note that the very large units for the pro- 
duction of ethyl alcohol from ethylene in 
the UK, operated by British Hydrocarbon 
Chemicals Ltd.. employ the Shell direct 
hydration ethanol process 


Probably the most striking 


, : 
developments 
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KELLOGG ON-SITE TECHNIQUES 
CUT REFINERY CONSTRUCTION COSTS 


OVERSEAS 


When building refining units abroad or at 
home, M. W. Kellogg engineers keep capital 
investments to a minimum by developing and 
using more efficient construction techniques. 

Typical is a new type of field fabricating pipe 
shop, originated by Kellogg construction engi- 
neers in New York and presently in use at three 
refinery sites south of the equator. 

Kellogg's new pipe shop has reduced direct 
labor hours for cutting, assembling, and weld- 
ing pipe on the job to half the time normally 
required. In addition, by using repetitive pro- 
duction line procedures, the shop permits local 
workers to handle their specific tasks skillfully 
with only two to four weeks training. 

This cost-cutting on-site facility is docu- 
mented in a 15-min. movie, “The New Kellogg 


Field Pipe Shop,” available on request — with 


either Spanish or English sound track. 


THE M. W. KELLOGG COMPANY 


venue, New York N 
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ources, is fast becoming the most importa! 


route by which ammonia is made. Ammonia 


is the basis of synthetic nitrogenous terti- 


lizers, and 1 tself the precursor ol! n 


acid and urea. The growth in consumptior 


cf nitrogenous fertilizers in the world has 
been extremely rapid in recent years, and 
the need to increase crop yl ld will con- 


xpand the demand. Shell already 


holds ar Important position In the world as 
producer of ammonia, and this output will 
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Y ince the day in August 1859 when the 
KJ Drake well began the modern cycle of 
oil production, the world has produced ap- 
proximately 110 billion barrels of petro- 
leum. Few people have any adequate con- 
cept of the magnitude of such a figure o1 
the physical volume which such a quantity 
of petroleum would assume. Perhaps we 
could visualize it by picturing it stored in 
85.000-bbl tanks, 144 ft-in diameter and 
ly ft high, placed in a straight line with 
their circumferences touching. A line of 
tanks of this size, arranged in the manner 

ested, of sufficient capacity to contain 
all of the crude petroleum produced during 


the period under review, would extend 1.4 


tin around the earth at the equator Ex- 
pre ed another way, the oil volume would 
be > cubic miles 

This great volume of fluid, accompanied 
haps by an equal volume of water, had 
{ be drained into the recovery wells 
{ h the n ute pore spaces ol the sur 
n reservoir rock; lifted to the sur- 
wells averaging several thousand 

{ depth: separated from the accom 
water, and sediment; gauged, 
ed, and tested for quality; and stored 
t ( reservoirs before shipment 

t pelines and by ships and rail 
to distant refineries. When one con- 
t! cal problems involved in 
tas the true magnitude of the 

t oducing industry be 

} ‘ , ent 

ndustry which has 
bee vil tature most every yeal 
‘ tt l ve were to plot the pro- 
duction « troleun vear by year, on 
‘ tl linates, we would find 
that product been increasing at an 


Imost constant te. Since World War II, 


roduction Nas in 
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by Dr. Lester C. Uren 


creased at an average rate of 6.3°% per year 

World production during the first four 
decades of the petroleum industry was 
small in comparison with the great strides 
which have been made since 1900. The ac- 
companying table shows how the produc- 
tion, by 10-year periods, has been increas- 
ing since 1859. More than half of the 
production for the entire 100 years has come 
during the past 15 years. The rapidly in- 
creasing demand for petroleum promises to 
continue as long as new supplies can be 
found and produced at a price competitive 
with the cost of substitute products. Substi- 
tute oil products may be derived from oil 
hale or coal at prices not greatly in ex- 
cess of those presently produced from pe- 
troleum 

World petroleum production _ statistics 
during recent years must remain somewhat 
uncertain because exact figures for the 
USSR and its satellite countries are not 
published, but the table contains estimates 
for these countries which are believed to 
be sufficiently accurate to serve the pur- 
poses for which they are here used 
Today, the petroleum-producing indus- 
try is worldwide in scope, commercially 
productive fields being found in every con 
tinent and in 50 countries. From the begin 
ning of the industry in 1859, the United 
States has been the principal producer of 
a 
brief period (1898-1901) when Russia was 


the world's leading produc er. Of the world’s 


petroleum and its products, except tor 


total production during the period 1859- 
1958, the United States has produced more 
than half of the world’s supply. The USA 
1as also been the largest consumer of pe 


* Emeritus Professor of Petroleum Engineer- 
University of California, Berkeley, Calif 
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troleum products through all the years 
since the beginning of the industry in 1859 
During recent years, the USA has been 
consuming more than half of the world’s 
production of petroleum products, and cur- 
rently consumes more than she produces 
The United States has also consistently 
maintained substantial reserves of crude 
petroleum available for future use, but at 
present possesses only about 16 of the 
world’s total known reserves. During recent 
years, discoveries of large new reserves it 
countries of the Middle East (principally 
Kuwait, Saudi Arabia, Iran, and Iraq) have 
given this region about two-thirds of the 
world’s known reserves. These countries 
are comparatively small consumers of } 
troleum products; consequently, they have 


substantial surpluses available for export 


individual well productions are large, and 
unit production costs low; hence Middle 
East oil exerts a powerful influence, on 
crude-petroleum world markets 

Petroleum Production Method Oil-Lift- 
ing Methods—Most wells completed in USA 
oil fields require some torm ¢ arti ul litt, 
i.e., pneumatic or mechanical lifting devices, 


to bring their oil to the surface Of about 





half a million wells « 
only about 68,000 are capable of flowing 
their production unaided. Each vea about 


25,000 wells are equipped for artificial lift, 


requiring an investment of many n ons 
of dollars in new well equipment. Artifi- 
cial-lift equipment maintenance cost for 


existing wells is estimated at about $81 mil- 


lion per year 


The early prod ice! of petroleum em- 
ployed primitive and inefficient methods of 
prod ction. The first oil produced by the 
Drake well was bailed from the well, a few 
gallons at a time. Some of the early wells 
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in the Appalachian fields flowed their pro- ment for applying power t 
duction unaided for a short time, but a in the oil fields. The result has been the 
pumping device of some kind had to be de- modern pumping “unit” which, through the 
vised for sustained production during the past three decades, has progressed throug! 
later lives of the wells. In those early days several stages of development. Today, most 
of the ind istry, producers had but a vague of the older standard rig fronts” have beet 
inderstanding of the forces causing flow of eplaced with medern pumping units, and 
oil and gas through and from the reservoi! nearly all new pumping wells are so 
rock; they paid little attention to methods equipped. Especially is this true of wells 
of well completion and maintenance; their drilled with rotary equipment 
well logs recorded little more than the A variety of different types of pumping 
overall depth of the well and the depth t inits are available. Most of them employ 
the top of the reservoir rock, Individual- a crank pitman-walking beam mechanism 
well preduction ret ords were seldom main- t change the rotating motion ot the engin 
tained or motor-drive pulley to the reciprocating 
Wells were shall Ww otter but a tew lotior ot the Suc ker roads The walkin 
hundred feet deep—and the early oil-well beam is supported on a samson post or steel! 
pumps consisted of a leather-packed sy ne o1 tripod Speed reduction fron 
r in a short working barrel, actuated that of the « ne or motor-drive pulley t 
olumn of reciprocating sucker rods that of the sucker rods is accomplished by 
Ss ispended at the surface from one end of V-belt or chain-and sprocket drive o1 by 
a wooden walking beam. Two ball-shaped gearing of either worm, single-helical, « 
valves on disc-shaped seats, one in the herringbone type. Herringbone gearing 
lower er d of the wo king barrel and one it mechanically the most effic ient Some 
the plunger, opened and closed with each pumping inits accomplish the necessary 
stroke of the rods, lifting oil toward the peed reduction in one stage; others ust 
Surtace through a column of tubing or two, or even three, Stags Either a gas e1 
which the pump was suspended below the gine or an electric mot may be used a 
surface of fluid in the well. Working ba source of power. Some method of balan 
rels were small and plunger strokes short ng the load of the sucke ‘ sually 
and pump capa ities were low ovided TI nay take the ? ol ar 
Steam engines were used for operating extra load attached to the crank pitmar 
the pumps, it being customary after com- the pitman end ol! the waikti! bean Ev t ‘ t the 
ple tion of a well to use the engine and rig Air-balancec inits provide a piston ope rat ‘ . u an apy} } te let 
which had been used for drilling for sub- ng in an air-compressor cylinder, attached fact ( tent to th 
sequent pumping service. “Standard” cable- n a vertical position to the pitman end of ‘ { { ' . 
tool rigs were used for drilling, and the the walking beam. On the well end of the ‘ ' to tne ‘ et 
belting and bandwheel crank and pitmar valking beam, a “mulehead” and_ bean t so ‘ 1 we t t 
mechanism of the drilling were left in thei: hanger provide a straight-upward pull or e | ‘ per ‘ tior 
same position for actuating the walkin the polished rod A eat deal « ttention ha o been 
beam and reciprocating the rods in pump The modern pumping unit Is constructed given to improvements in the ae n of oil 
ing service The early “standard” rigs wer entirely of steel component pe inently ‘ ree I I B Gee] vell ser 
constructed largely of hard-wood compo- mounted on steel skids, and can be m ed teel plunge e used—machined 
nents and, with continued use in pumpir about from well to well as a unit. All that hed to fit vithin the pol 
service soon became loose in the joints req iired at the well is a suitable tounda ned ‘ I the w Kil barrel. Pun p 
warped. and mechanically inefficient. Even tion of concrete or timber and a supply of ‘ eat ! pecial steel 
the sucker rods in early pumping service natural gas and water i an inter! al-com t ( e and t ‘ t 
were wooden poles joined end to end by bustion engine is used, or an electrical con ! ! ! ind scourit Special atte 
veted iron straps nection if the unit is motor-driven. A mod t en to maintenance of prope! 
While primitive and inefficient. the stand ern pumping init is mechanically well e between the | hed te 
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For wells which require frequent pump re- 
pairs, an “insert” type of pump may be used 
which permits removing all wearing parts 
of the pump to the surface on the sucker 
rods; so that it is seldom necessary to “pull” 
the well tubing. Some types of pumps are 
especially designed to handle sandy pro- 
duction with minimum wear. A gas “an- 
chor” below the working barrel of the pump 
prevents much of the gas which enters the 
well with the oil from getting into the pump 

Rod-operated plunger pumps become 
progressively less efficient as the depth from 
which fluids must be lifted increases. This 
results from the elastic behavior of the 
sucker rods, which are often subjected to 
stresses approaching the yield point of the 
metal. Loss of length of effective stroke of 
the pump plunger, as a result of elastic 
stretching of the rods, apparently limits the 
depth from which fluids may be lifted with 
this type of pump. This reduced efficiency 
can be offset to some extent by proper 
counter balancing and by adjusting the tim- 
ing and length of the plunger stroke; but, 
under best conditions, the limiting depth 
for acceptable performance ol rod-actuated 
pumps appears to be about 10,000 ft. Rod 
breakage resulting from imposition of ex- 
cessive loads is also an important factor 
tending to limit the depth at which plunger 
pumps may be efficiently operated. Deep 
installations require use of rods made of 
alloy and specially heat-treated steels of 
high tensile strength and yield point, and 
protection against rod-metal corrosion 

Application of engineering principles to 
operation of rod-actuated plunger pumps 
has encouraged the use of rod dynamo- 
meters, fluid-level indicators, and other 
devices for measuring rod stresses and ana- 
lyzing rod and pump performance. Such in- 
truments are helpful in adjusting counter- 
balances, and length and timing of stroke, 
to secure maximum efficiency 

Engineering studies have indicated that 
the efficiency of rod-actuated” plunger 
pumps may be improved by use of long, 
low plunger strokes rather than short 
rapid strokes This knowledge has en- 
couraged the development of long-stroke 


and speed-reducing mechanisms in 


" 
aevices 


ipplication of power to pumping wells 
Some long-stroke pumping machines use 
pneumatic or hydraulic force to actuate a 
piston in a vertical cylinder mounted over 
the well head. The polished rod and column 
ol icker rods are suspended from the ver- 
tical piston rod. Plunger strokes as long as 
}1 ft are possible with one of these devices. 
vith many as 10 strokes per min, thus 
yrovid 310 tt of plunger travel per min- 
ite 

Multiple-Pun nung Systems As the rate 
ol productior declines, a separate powell 
plant at each well is likely to result in ex- 
cessive unit production costs. Early in the 
development of applying power to pumping 
wells it wa recog! ed that some system 


whereby all we rroup could be op- 


erated from a conver ently situated ce ntral 
power plant would be advantageous. This 
was first accomplished in the older fields 
120 


where wells were shallow and _ closely 
spaced. From the central power plant 
equipped with a gas engine or electric mo- 
tor of suitable size—‘‘shackle lines” or “pull 
lines” of steel rods or cable extend out to 
the individual wells. These are given a 
horizontal, reciprocating motion by one o1 
two rotating eccentrics at the central powe1 
plant, driven by belting or gearing from 
the engine or motor. The pull lines are sup- 
ported on “rockers” or other simple struc- 
tures, so that they are above ground level 
and may reciprocate horizontally with min- 
imum frictional losses. Each well is 
equipped with a pumping “jack” to which 
the pull line is attached and from which the 
polished rod and column of sucker rods in 
the well is suspended. The jack, usually of 
triangular form and supported in a vertical 
position at the well head, has the function 
of changing the horizontal reciprocating 
motion of the pull line to the vertical re- 
ciprocating motion of the sucker rods. The 
pull lines are always in tension; however, 
the tension is greater on the upstroke of 
the sucker rods than on the downstroke 
Each pull line receives its power impulse in 
turn as the eccentrics at the central power 
plant rotate, and connections are so made 
that the sucker rods in some of the wells 
are given their upstroke as others are on 
their downstroke. This makes possible a 
balancing of loads so that the weight of the 
descending columns of sucker rods in some 
of the wells actually helps lift sucker-rod 
columns in other wells of the group on their 
upstroke. Power is thereby saved and lift- 
ing costs reduced 

The number of wells which can be op- 
erated from one central power plant de- 
pends upon their depth, rate of production, 
and upon the spacing of the wells and the 
character of the surface terrain. Sometimes 
as many as 40 wells are operated from one 
central power plant. Because of their low 
operating cost, though often primitive in 
construction, many of these multiple- 
pumping installations in the older fields are 
still used. The production of individual 
wells may be so small that they are operated 
only intermittently as oil accumulates. Mul 
tiple-pumping systems of this type are not 
well adapted for use in the deeper wells 
drilled today, so that they are becoming 
obsolete 

Rodless Plunger Pumps: Most of the dif- 
ficulties attending use of sucker rods in op- 
erating plunger pumps in oil wells are 
avoided by using a system of pumping in 
which the pump is actuated by a circulat- 
ing fluid under pressure. Pressure is im- 
posed on the circulating power fluid 
usually some of the oil produced by the 
well served—by a triplex surface pump 
and the high-pressure oil is transmitted 
down to the pump in the well through a 
separate and different column of pipe from 
that through which the well fluid rises to 
the surface. The pumping “engine” in the 
well is directly connected to the pump 
plunger. Both reciprocate under the influ- 
ence of the circulating power fluid, and the 


spent power fluid is added to the oi] pro- 





duced by the well for return to the surface 
One surface pump may produce sufficient 
high-pressure power fluid to operate sev- 
eral nearby pumping wells, so that the ad- 
vantages of multiple-power application may 
be practically realized 

The best known pumping system of this 
type is that developed by C. J. Coberly, 
now marketed by the Kobe Co. This sys- 
tem of pumping has the additional: advan- 
tage that the pump in the well may be 
quickly circulated to the surface for inspec- 
tion and repair and returned to its operat- 
ing position by the power fluid. This system 
of pumping also has many other advantages, 
and is applicable to wells of any depth 

Another type of pump used in oil-well 
service which requires no sucker rods is a 
multi-stage centrifugal pump operated by a 
special type of electric motor which is sub- 
merged in the well fluid and direct-con- 
nected to the pump. The Reda pump, of 
this type, with 133 rotors, has been used to 
pump fluid from wells 6,500 ft deep. This 
pump is notable for its large capacity, which 
ranges as high as 5,000 bd from wells 
6,500 ft deep. There are no moving parts at 
the surface; and, within the well, all mov- 
ing parts are contained within the casing 
which encloses the pump and motor. The 
pump-and-motor unit is suspended in the 
well fluid on a column of tubing through 
which the fluid flows to the surface. Elec- 
tric power is transmitted down to the pump 
motor in the well through an armored and 
insulated cable, clamped at intervals to the 
tubing 

Pneumatic Methods of Lifting Oil from 
Wells: Wells which flow their own produc- 


tion do so by the expansive force of natural 
gas, intimately mixed with the oil as it 
moves into the wells from the reservoi: 
rock. When wells no longer produce enough 
gas, or gas under sufficient pressure, to con- 
tinue natural flow, the well fluids may con- 
tinue to reach the surface by flow methods 
with the aid of additional gas circulated 
down the well from a surface source. (com- 
pressed air was used for this purpose dur 
ing the early years of oil production: late: 
air was almost entirely superseded by com- 
pressed natural gas. During the early ‘20's 
a system ol production was developed in 
the California fields which involves trapping 
of gas from the fluids produced by the wells 
passing the gas through a natural-gasoline 
recovery plant, compressing the “dry” gas 
and injecting it through tubing into the 
wells to assist in lifting additional oil. This 
gas-lift” system of production has found 
wide use since that time, and may serve 
as a cheap and efficient method of liftins 
oil through a certain period of the produc- 
tive life of many fields 
the gas-lift 


In early applications of 


method of lifting oil, compressed gas was 
injected into the well through the side out 
let of the casinghead, so that it flowed 
down through the annular space betweet 


the oil string and a flow string of tubing 


} 


through which fluids were ejected to the 
Surtace The lower open end of the flow 


, 1) 1 
string was suspended wel be iow the nat 
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ural level of fluid in the well, but the in- 
jected high-pressure gas depressed the fluid 
level to that of the open end of the flow 
tubing, so that the gas entered the flow 
string with the well fluid—-expanding 
rapidly as it flowed to the surface. Some- 
times the direction of flow was reversed 
high-pressure gas flowing down through a 
column of tubing, mixing with the oil, and 
flowing back to the surface through the 
annular space 

Later improvements in gas-lift des 
have involved use of small spring-actuated 
valves in the wall of the flow tubin 
through which gas may enter the tubing at 
various depths, aerating the column of oil 
in the flow tubing—thus reducing the pres- 
sure necessary to start the lift in operatior 
after an interruption in service 

Intermittent-flow systems have also beer 
devised which permit use of gas lift for 
rates ol production below that at which 
continuous gas lift will operate efficiently 
In fact, intermittent-flow methods permit 
use of pneumatic lifting throughout the en- 
tire producing life of a well, without eve 
resorting to use of mechanical pumpir 
aevices 

Another useful device for lifting oil by 
pneumatic means, after natural flow or cor 
nuous gas lift are no longer efficient 
the plunger lift. This comprises a_ fre 
traveling plunger which is equipped wit! 
balanced valve The plunger nits snuely 
against the inside wall of the flow tubing 
With the valve open, the plunger descends 
through accumulated fluid in the flow tub 
and comes to rest in a cushion seat neat 


the lower end of the flow 





tubing 


lating gas below the plunger then causes 
it to rise to the surface. With the valve i: 
the plunger closed, all oil above the plunge: 
in the flow tubing is thus lifted to the sur- 
face, where it is discharged through an oil 
and-gas separator into storage tanks. Afte 
discharging a load of oil, the plunger agai 
falls to the bottom of the tubing for another 
cycle. If necessary, the plunger lift may be 
assisted by gas circulated under pressure 
down to the bottom of the well from a sur- 
face source. The lift may automatically 
make several hundred strokes per day, and 
capacities range up to 600 b d. Only 300 to 
500 cu ft of gas is needed per barrel of oil 
prod iced for each thousand feet of lift. For 
depths of less than 3,500 ft, the gas pressure 
used need not exceed 100 psi 

Methods of Ir creasing Recovery of Pe tre 
leum from its Reservoir Roch During the 
first few decades of oil and gas productior 
the primitive recovery methods employed 
were inefficient and capable of producins 
only a small percentage of the ol act ially 
present in the reservoir rocks. Producers 
had only a vague understanding of the 
natural forces and conditions within the oil 
Ts which infl ienced re 
covery. In many cases, it appears that as 


little as 10 0 20 of the oil actuall 
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recovery efficiency 
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ree related to the lithology of 
ock—particularly its porosity 
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Well-Completion Methods Early produc- 
ers were content merely to drill a_ hole 


through the producing formation and take 


uch oil and gas as entered the well un- 
aided, by natural flow or by mechanical 
pumping. Now, careful attention is given 
to methods of well completion which will 
prevent influx of water, sand, and detrital 
material with the oil and gas, and to tech- 
niques which can be applied to increase the 
permeability of the reservoir rock im- 
mediately urrounding the walls of the 


well 


Sand control is important In reservoirs 
vhere the producing formations are poorly 
consolidated and tend to cave and accumu 
late in the well Wells produc ing trom un 
consolidated or semiconsolidated formations 
are equipped with perforated and screened 
liners through the producing formations 
Gravel “packs,” surrounding the = screen 
pipe, further assist in restraining influx of 
fine sand. Unconsolidated sand which tends 
to cave into the wells can also be treated 
with a plastic which develops an adhesive 
bond between the sand grains—restricting 
caving tendencies, yet leaving sufficient per 
meability to allow oil to pas through into 


the well 


Formation of well cavitic DY enlarging 
thre bore ot the well, where it passes 
through the reservoir rock, reduce energy 
losse in the critical zone urrounding the 
wall of the well—tending to increase the 


ite of production. of the well, and im 


provin recovery efhiciency. If necessary to 
prevent caving, well cavitie may be filled 
ith gravel or coarse sand which offer 


little resistance to flow of reservoir fluids 
Well cavities may be formed by hydraulic 
methods itn loosely consolidated material, o1 
by explosive in harder formations. Me 


hanical reaming devices are also available 


The use of nitroglycerin as a means of 
stimulating production of wells was prac- 
ticed during the early years of the oil-pro- 
ducing industry, and is used to some extent 
today. Torpedoes containing from 10 to sev- 
eral hundred quarts of nitroglycerin are 
lowered into the well and supported in the 
interval where a cavity is to be formed 
tamped with water or sand, and detonated 
electrically or with a squib. The powerful 
explosive pulverizes the wall rocks, leaving 
a pear-shaped cavity several feet in diam- 
eter after the detrital material has been 
bailed out. In addition, fractures are 
formed, extending outward from the well 
cavity through the surrounding reservoi! 
rock. By this means, new drainage channels 
are formed through which fluids may flow 
into the wells with lessened resistance, and 
the rate of production of the well may thus 
be substantially increased 

Development of gun perforators of the 
shaped-charge — type suggests another 
method of applying explosives in increas- 
ing the permeability of oil reservoir rocks 
exposed in the wall of wells Powerful 
shaped charge of large size may be used te 
form horizontal holes in the walls of wells 
where they penetrate the oil-bearing strata 
These holes may extend several feet into 
the wall rocks, thus reducing pressure losses 
in the critical zone immediately surround 
ing the walls of the well thereby in 
creasing recovery emciency 

Limestone reservoir rocks mav be treated 
vith hydrochloric acid, which dissolves cat 
bonate mineral forming cavities and et 
larging drainage channel and generally 
increasing the porosity and permeability « 
the reservol rock about the wall ot the 


well The rate ot production and iltin ite 


recovery are thereby increased. The acid 
, , 

may be injected under pre ire So that itl 

forced into the eservoir rock to nat leet 


rom the wall of the well. After treatment 











the spent acid drains back into the well and 
is removed to the surface 

One of the most effective methods of 
stimulating oil recovery is a comparatively 
recent development known as “hydraulic 
fracturing.” This involves forcing a liquid 

usually oil or water—into the reservoir 
rock through the wall of a well, under suf- 
hicient pressure to displace segments of the 
reservoir rock and form crevices which ex- 
tend for a considerable distance outward 
from the wall of the well. The pump pres- 
ure applied to the injected fluid may bs 
ufficient actually to lift the formations 
overlying the reservoir, opening horizontal 
revices along bedding planes; and, in som« 
ses, It appears that vertical fractures are 
also formed, connecting bedding planes 
Sand particles, suspended in the injected 
fluid, follow the fluid into the formation 
fractures and serve as a propping agent t 
prevent them from closing again wher 
pressure Is re leased. New flow channels for 
oil and gas, thus formed and maintained 
isually result in an increased rate of pré 
duction and greater ultimate recovery 
Methods of drilling branch holes at ar 


angle from conventional we lls have lately 


been de veloped Under favorable conditions 


everal holes mavy be drilled In the plane 


of the dip of the producing formations it 
lifferent directions, each reaching pernay 
a hundred feet or more from the axis of the 
vell These ara holes as they are 
alled, add hundreds of square teet of drair 


ge surface to that normally provided by a 
ertical well, thus ncreasil oll-drainage 
efficiency Drain holes may be cased wit! 
screen pipe o1 led witt ravel so that the 
io not cave 
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petroleum actually present in our older 
fields being left drained of its natural 
energy, and not economically recoverable 
by ordinary production methods. Many bil- 
lions of barrels of oil have thus been left 
inrecovered in fields exploited up to the 
present time. This unrecovered oil poses a 
challenge to our production technologists 
to devise new, more efficient recovery 
methods which will permit production of at 
least a part of the oil left behind in partly 
drained oil and gas reservoirs. Our tech- 
nologists have been fully aware of this 
ituation, and for 50 years or more have 
been seeking new‘ and improved recovery 
methods. which might enable preducers to 
ecure a second “crop” from our older 
fields. A variety of methods have been pro- 
po ed om of which h eC:3S- 
fully demonstrated in ficid operations 

A vast amount of laboratory research has 
also been directed toward development and 
improvement of secondary-recovery meth- 
od Application of improved recovery 
methods has also been greatly aided by 
modern methods of securing reservoir data 
Stratigraphic and lithologic data are assem- 
bled through the entire thickness of the re- 
servoir rock as the well is drilled, by taking 
cores and removing them to the laboratory 


for determination of poros 


ty, permeability, 
and fluid content, and by use of various 
logging technics. Formation tests may also 
indicate the productivity of different forma 


tional intervals 


Use of Vacuum in Stimulating Oil Pro- 
duction The oldest of the secondary-re- 
covery methods involves application of 
vacuum to wells to increase the differential 
pressure between the producing formation 
nd the well. In this method, a vacuum 
pump is connected to one of the side outlets 
of the well ca inghead, and ( mntinued oD- 


‘ ition of the va tum pump idually re- 


duces pressure within the well and the sur- 
rounding reservoir rock—causing additional 
gas and oil to flow into the well. However, 
the reduction of pressure within the well is 
practically limited to about 12 psi, and the 
additional oil thus secured is usually 
scarcely enough to pay the additional cost 
However, this pressure reduction is often 
sufficient to release a large volume of gas 
from solution in the reservoir oil, and this 
gas is often rich in light hydrocarbon va- 
pors, and a profitable source of natural 
gasoline which may be removed from the 

is in surface recovery plants. The vacuum 
process was formerly widely used, but to- 
day is almost obsolete because of its high 
cost and because better recovery method 
have been developed 

Gas-Injection Methods of Increasing Re- 
covery of Petroleum from Partly Depleted 
Reservoirs: Early in the oil-producing in- 
dustry, it was recognized that in many fields 
expanding natural gas was responsible for 
production of much of the oil and that, as 
this gas energy became depleted, oil pro- 
duction declined. It was, therefore, natural 
that producers should seek to restore pro- 
duction in depleted fields by forcing natural 
gas under pressure back into the re- 
servoir rocks. This was demonstrated suc- 
cessfully in one of the Pennsylvania fields 
about 1890, but it was not until 1903 that the 
method was applied on a field scale in a 
field near Marietta, Ohio, by I. L. Dunn 
For a time, the method was known as the 
Dunn or Marietta process. Compressed ait 
has also been used instead of natural gas, 
but air has certain disadvantages not shared 
by natural gas 

One can visualize three different meth- 
ods of applying gas-injection technics to 
increase recovery from oil reservoirs. Ir 
“gas driving,” the gas is injected into cer- 
tain wells reserved for this pur e, and 


caused to flow through the reservo 





to other nearby wells which are pumped for 
oil—thus driving some of the residual oil 
ahead of an expanding body of gas into the 
recovery wells. In another method, which 
we may call “pressure restoration,” all wells 
are shut in for a time while compressed gas 
is injected into certain selected wells until 
the field pressure is restored to approxi- 
mately the initial reservoir pressure. Much 
of the gas is forced to enter into solution in 
the residual oil, so that conditions which 
initially caused the wells to produce are to 
a considerable extent restored. Then all of 
the wells are reopened for production of a 
second “crop” of oil. The method may be 
repeated as long as it proves profitable. The 
third gas-injection method is called “pres- 
sure maintenance.” Here iS IS Injet ted into 
certain wells—usually near the crest of the 
structure—early in the life of the field, so 
that the initial field pressure is substantially 
maintained and is not permitted to decline 
until the oil is depleted. High-pressure gas 
stored in the oil-drained pore spaces of the 
reservoir may then be produced. Of these 
three gas-injection methods, gas driving 
and pressure maintenance have been widely 
applied in the oil-producing industry, and 
have proved to be profitable in many cases 
Gas-injection methods have the advan- 
tage that they use nature’s method of mov- 
ing oil through reservoir rocks, and that 
they do not damage the reservoir in any 
way. Such oil as still remains unrecover- 
able by gas-injection methods may still. be 
recovered by other methods 
Water-Flooding Methods of 


Recovery In water flooding. we seek to re- 


Secor dary 


cover the residual oil by injecting wate 
under pressure into selected wells, forcing 
the water by applied pump pressure to en- 
ter the reservoir and flow toward other 
nearby wells which are pumped for oil ir 
the isual way. The injected water is en- 


, , , 1 11 
couraged to dis} e the é qual oll DY con- 


Hauling dril ing equipment aiong a mud road from Seminole City, O n the IMs ISON] 








JUNE, 


1959 













FORMATION RATINGS: For soft sholes, 
salt, red beds, and others having low 
compressive strength 


SIZES: 27 bit sizes 
5% inches to 15 


$3 


from 
FORMATION 


soft to med 


RATINGS: For 


um formations 


inches 


firm sandy shole, etc 


SIZES: 
5% inches to 124% 


23 bit sizes from 


nches 





FORMATION RATINGS: For 
soft medium to medium forma 


tions medium 


shales ayp 
sum salt chalk anhydrite 
medium hard limestone, and 


broken or semi-consolidated 


formations 


SIZES: 27 bit sizes from 
56 15 inches 


% inches to 


tion 
Oa ing ‘specify SECURITY Bits’ 


Security makes a comple te line of rock 


Complete specifications are detailed , 


"344 TYPES, 
SIZES, and 


VARIATIONS 


- 


bits, 1120 types, sizes, and variations 
SOFT 


in Security’s 1959 catalog, vours for 


— 344 made exclusively for 

FORMATION drilling. 
Like all Security bits, 

three soft 


the S3, S4, and S6 


the asking. 
RIGHT Security bit 


assures fastest penetration, 


Choosing the 
Security's maximum 


formation classifications — footage greatest drilling 


the 


economy 


-are offered in Specify Security and get RIGHT 


regular, jet, air, or jet-air circulation. 


bits for every well you drill 





127 









centrating the oii ahead of the 


slowly ad - 
vancing water-oil interface in the form of a 
bank” which eve ntually reaches the re- 
covery wells, and is produced. After the a 
cumulated oil has been produced, the flood 
water enters the recovery wells, production 
of oil rapidly diminishes, water injection is 
topped, and the flooded area is abandoned 
Such oil as still remains unrecovered in the 
reservoir rock is surrounded by residual 
water, and must be regarded as forever lost 
ind not recoverable by any known method 
Water flooding, when properly controlled 
may be highly efficient, recovering perhaps 
60 or more of the residual oil. For thi 
reason, it has been widely used in the oil 
producing industry. One of the most prom 


ising of the econdary-recovery methods, a 


‘reat deal of research has been directed to 
ward improving its efficiency. The location 
of injection wells and producing wells must 


be carefully selected— with special regard to 


tratigraphy tructure, and lithology of the 


eservoir rock, and distribution of the resi 
dual oil Wate: 


rates must be carefully controlled. The wa 


injection pressures and 


' 


er employed must often be subjected to 


chemical treatment to remove impurities 


which tend to clog the pores ol the reservoil 


rock. Research workers have sought chemi 


al reagent which might be added to the 


injected water t promote release of ad 


herent oil, and ome uccess has been at 
tained I thi direction Water-floodins 
technics are sometimes combined with sy 
tem lor dispe ! of salt water produced 
vith the o \fter the water has been s« 

ated trom the land chemically treated 
t in be re ected into the duc ‘ 
( ! \ it tO ar 

int ( { pre 
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rock. The mixture moves through the re- 


rock 


wells and, after removal to the surface, the 


servo from injection to recovery 
light hydrocarbons again assume vapor form 
and may be separated from the heavier 
liquid oils and injected again for production 
of additional oil. Laboratory research indi- 
cates that recoveries exceeding 90°, of the 
residual oil may be secured by this process 
Several field tests of the method are cur- 
rently under way 

Othe 


involve establishing a “bank” of miscible 


proposed fluid-injection systems 
light hydrocarbons behind a “bank” of ac- 
cumulating residual oil and then using dry 
vas or water as a driving agent to move the 
oil into the recovery wells. Another method 
proposes use of immiscible liquid carbon 
dioxide as a driving agent. The carbon di- 
oxide, produced at the recovery wells in 


vapor form, can be liquefied by applying 
pressure and again reinjected 
Secondary-Recovery Methods 


Heat: Electric 


heaters, placed in wells at the 


Involving 
resistance 


level of the 


Application of 


reservoir rocks, are capable of increasing 


the temperature in the critical drainage 
zone immediately surrounding the walls of 


the wells—thus reducing the viscosity of 


the oil and its flow resistance Live steam 
may also be used for this purpose 
Another thermal method, which has been 
experimentally tested in several American 
fields during recent years, involves in situ 
combustion of a part of the residual oil in 
the reservoir rock. Gas is injected into cer- 
tain wells, ignited, and combustion sup- 
ported by injected air or oxygen. " 
bustion zone progresses slowly through the 
reservoir rock from the injection wells to 
ward surrounding recovery wells. The heat 


ae veloped vaporizes, or so reduces the 


cosity of the 


driven ahead of the advancing tire zone into 


] 


the recovery wells—leaving behind only 


sufficient heavy oil to support combustion 
Oil Mining 


perienced in applying oil and gas recovery 


Much of the inefficiency ex 


methods through wells results from 


tv of the produce} to obtain accurate In 


concerning the reservoir rock 


formation 


the distribution of fluids, and the conditions 


immediately surrounding the wells. A more 
1} 


etficient method of secul Yv production of 





residual oil that much of it is 


sidual oil from partly drained reservoirs 


volves driving mine openings from the 
irface into and through the reservoir rock 

into the immediately adjacent forma- 
ons. Mine shafts permit access to the re- 
rock: and “drifts,” 
lriven horizontally or at a slight inclina- 


ervoir galleries or 
tion from the horizontal, directly through 
the reservoir rock, open up comparatively 
large drainage surfaces. Or production may 
be taken through many closely spaced bore 
holes drilled from drifts in the cap rock im- 
mediately overlying the oil-producing 
drifts’ 
through the reservoir rock is more effective 


strata. Drainage into the mine 
because the fluids move along parallel lines 


of flow rather than through converging 
channels toward the walls of wells 

All the problems of oil mining have been 
solved by practical application on a large 
scale, and results have indicated a much 
than by 


higher residual oil 


othe 


recovery ol 


secondary methods. Oil-mining op- 


erations have been extensively used in the 
Pechelbronn field in Alsace, with substan- 
tial recoveries over a period of many years 
It is also possible to combine other second- 
ary-recovery methods with oil mining: e.g 
gas driving or water flooding betweet 
parallel mine drifts 

In the mining methods suggested in the 
foregoing paragraphs, oil is drained from 
the reservoir rock in situ, removing to the 
surface only so much of the reservoir rock 
as 1S necessary to create the mine openings 
Another procedure is possible, particularly 
for outcropping or near-surface deposits of 
oil sand. After stripping off the overburden, 
the oil sand may be mined with power! 
shovels and removed to nearby treatment 
plants where the oil may be removed fron 
the sand with recovery of almost 100°, of 
the oil. The process employed for separa- 
tion of the oil from the sand is one in which 
the crushed and disaggregated sand pa 
ticles are washed with hot water or with a 
dilute water solution of sodium carbonate 
In some parts of the world, there are larg 
near-surface deposits of “tar sand” which 
can be mined, and the oil recovered in thi 
way. One notable deposit, which in future 
may yield many billions of barrels of oil, 
occurs along the Athabasca River in the 


rovince of Alberta, Canada EN 


WORLD PETROLEUM PRODUCTION 
1859 TO 1958 
Gross P 


rod ictior 


Years (Thousands ol Jarrels) 
1859-1869 29,821 
1870-1879 119,979 
1880-1889 109,426 
1890-1899 1,033,857 


1900-1909 2,187,920 
1900-1909 


1910-1919 


1920-1929 


2,187,520 
4.269.270 
10,582,817 
1930-1939 16,617,792 
1940-1949 26,501 888 
1950-1958 417.056.2279 


108.808.6494 
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CANADA 





GERMANY 





BSeB 
IN THE 
INTERNATIONAL 
OIL PATCH 











Wherever you may now be produc 
ing or wherever the world-wide 
search for new sources of oil or natu 
ral gas may take you BS&B i 
well situated and equipped to fulfill 
your requirements for the very best 
oilfield production and natural ga 


processing equipment that today’s 







modern engineering and manufac 
turing methods can produc: Ad 
dress your inquiry to - 
VENEZUELA A 
Department 12-CQ6 


BSaB INTERNATIONAL, S.A. 
P.O. Box 642, Oklahoma City, USA 


Venezuelan Div.) Apartado 10718 





Black, Sivalls & Bryson (wepERLAND) N.Y. 
Konir 





ginnegracht 53. The H gue, H ond 





Black, Sivalls & Bryson, Ltd. :canapa 
6203 104th Street Edmonton, Alberta 
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Kelly bushing 
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Oil field pumps 





Pipe wipers 








Mud guns 





Pneumatic power unit 




















Hydraulic power unit 


Byron Jackson Tools, Inc. 


A SUBSIDIARY OF BORG-WARNER CORPORATION 


PO. Box 2017A. Terminal Annex, Los Angeles 4. California. Cable BITOOL EXPORT: USA Byr 
Jackson Tools, tne BO Sth Ave New York: EUROPE & MIDDLE EAST. Byron Jackson ®. V Box 2 

Etten (North Brabant) Holland: FAR EAST: Earl Feller, P.O Box 19 Singapore, | PHILIPPINES 
Atkin Krol! & Ce 417 Montgomery St San Francisco 4. Calif MEXICO. Byron jackson Co S.A 
PO. Box 21125. Plaza de la Republica 9-106. Mexico 1. DO F SOUTH AMERICA: Tipsa. Santiago de! 
Estero 286. Buenos Aires. Argentina, Argos. Limatada. Ca a BOZ a Paz, Bolivia: Maquip. Caixa Postal 
2508. Rio de janeiro. Brazil. Servicios Petroteros, S. A Piaza San Martin 138-3 Lima. Pere: Oilfield 
Sales & Service. S. A Apartado 749 Maracaibo. Venezur'a 
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Vetal barrels behind Continental Oil's warehouse, Butte, Mont., 1880 


MARKETING...trom coal oil to the petroleum molecule 


a LY after the tu 


ientists with the oil companie: 


n of the century 
learned 
ow to transform the properties and charac 
teristics of the crude oil and its fraction 
ley were processing in their refining 
a ition It had earlier been discovered 
the laboratories that the hydrocarbon 
nolecule which make up ¢l ide petroleum 
ould be altered in size and weight, and in 
he arrangement of their hydrogen and 
irbon atoms. The first refinery operation 
putting this knowledge to practical use was 


to break up, or “crack,” the molecules in ga 


| into smaller molecules in the manufac 
ture of gasoline. This was just prior to 
World War I 

Othe processes embodying the concept 


anging the structure of the molecul 


in long later i isomerization, poly 
( ition eforming, to mention only a 
v. Thre h the use of these processes, 


e been able to increase the yield 


Te ker om the crude put 


i with cracking to 

d. They are also 
ke entirely new commercial prod 
petroleum, as new mat 

et ‘ evelope By meat ot these 


thie 


in such phrases as “Nature's Miracle Mole- 
cule,” is already finding its way into some 
oil-company promotion and sales programs 

This revolutionary change in refining 
methods was not the only factor which 
brought about the dramatic increase in the 
use of pe troleum in the second 50 years ol 
the petroleum industry. The coming of the 
automobile created the largest single market 
for petroleum fuels and lubricants. The gen- 
eral industrial expansion taking place in 
these years also increased the petroleum 
markets. There was a steady growth in the 
population. Oil replaced coal in a_ good 
portion of the space-heating market. New 
flush oil tields were discovered, starting with 
Cushing in Oklahoma in 1912, which mad 
rude petroleum available in abundant 
quantities for the fast-growing petroleum 
inarkets 

It was more than a coincidence also that 
the great expansion tn the use of petroleum 


t 


I ‘ 











rh ie ery fe ou 


by \. B. Guthrie! 


followed the dissolution by the courts i 
1913 of the early Standard Oil monopoly 
The Standard of those days was ruthless in 
its competition, and the other oil com- 
panies which stood up under it were hardy 
enterprises. The competition was for exist- 
ing markets, not to find new uses for pe- 
troleum 

The courts broke up the original Standard 
Oil combine into 23 oil companies which, 
in effect, were told by the courts to stand 
on their own feet. Real competition de- 
veloped among some of these concerns, and 
between them and other oil companies 
Thousands of independent marketing com- 
panies started in business to share in the 
growing markets for gasoline and other 
oils. New refineries were built in the flush 
oil fields, and these strove for a share even 
of distant markets. As the vears passed, 
competition was not limited to the sale and 


marketing ol products alone It extended 





single-barrel deliveries (Standard of Indiana phot 
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MID-CONTINENT RIG HANDLEQIEa 
HEAVY LOADS WITH EASE 


23,400 feet drilled . . . 660,000-pound hook loads 
handled . . . with completely trouble-free drawworks op- 
eration! That is the record of the Mid-Continent U-1220-EB 
Electra-Flow Drawworks on Great Western Drilling Com- 
pany’s Rig 44 in Pecos County, Texas. 


During the drilling operation, Rig 44 set 15,849 feet 
of 95s” casing—believed to be the longest string of this 
size ever run. This casing string had an effective weight 
of 660,000 pounds, a load which the drawworks handled 
easily, prior to cementing. 
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: 


For complete information about the U-1220-EB ... or 
any Mid- Continent drawworks, contact your nearest Mid- 
Continent representative. 
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Also the choice of Universal 
Drilling Co., a Mid-Continent 
U-1220-EB Drawworks was se- 
lected for their new self-elevated 
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offshore drilling platform “Mr. 
Louvie,’’ recently christened at 
New Orleans. 
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MID-CONTINENT BUILDING . FORT WORTH, TEXAS 
Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK 
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to the refiners’ efforts to make improved 
products and, in even later years, into the 
oil-company research laboratories to find 
new products and markets for them. The 
petroleum industry thrived under competi- 
tion 

The joint effect of these various factors 
was an amazing expansion in the volume of 
the established products marketed and in 
the new markets which were found. From 
1918, the first year for which reliable sta- 
tistics are available, the volume of all pe- 
troleum marketed in the United States has 
grown almost ninefold. The consumption of 
gasoline today is 19 times what it was in 
1918. The history of the marketing and use 
of petroleum in the first 50 years of the in- 
lustry makes more vivid the developments 
taking place in the second five decades 

The Early Days: The first marketing of 
petroleum on record was as a medicine, and 
before the Drake well. Along about 1847, 
Samuel M. Kier, of Pittsburgh, started to 
bottle petroleum which oozed to the surface 
from his father’s salt wells near Tarentum, 
Pa. He sold it through agents as a “remedy 
for the ailments of humans and animals.’ 
He received a good price tor his product, 
at the recorded rate of $2.25 a gallon. Dis- 
tribution costs were high, so Kier built a 
five-barrel still in the early 1850's and re 
covered an illuminant he called “carbon 
oil Other firms, about this time, were 
distilling “coal oil” from petroleum seepages 
in Pennsylvania, taking the name from a 
imilar product distilled from coal and used 
as lamp oil 

The tirst so-called petroleum retinery, at 
Oil Creek, Pa., went onstream in 1861. Its 
chief product, and that of the other early 


efineries which were built in the Pennsyl 


ania oil fields and in Pittsburgh and Cleve 
land was ke POSING Ke rosineg has proved to 
be one of the steadiest and sturdiest prod 
ucts the refiners make and market. In de- 
mand first as an illuminating oil, it survived 
the coming of gas and electricity, to become 
ised for space heating. Currently, it is a 
omponent of fuels for gas turbine-powered 
ireraft. In 1918, about 34 million barrels 


tf Kee me were marketed in the United 


wy 
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States. Today the demand in this country is 
around 113 million barrels annually 

The early refiners marketed some naph- 
tha as stove gasoline, but the main problem 
was its disposal as a byproduct. The lu- 
bricating oils marketed were for general 
application, including steam cylinder oils 
Wax was made, chiefly because it had to 
be removed from lubricating-oil stocks 
Axle grease was sold, through the country 
stores, for the wagons and buggies which 
traveled the dusty or muddy highways 

These early years of the petroleum in- 
dustry did bring one development which 
has had a permanent influence on the mar- 
keting or large-volume products. This was- 
the introduction of tank-wagon deliveries 
Along in the 1880's, a Middle West oil com- 
pany started country routes to supply farms 
and stores with kerosine and other items 
This became an established and continuing 
practice with all oil companies. Today, the 
industry's pricing structure for gasoline and 
light heating oils is based on the tank- 
wagon market, which includes refinery cost 
and transportation cost, plus the cost of 
truck or transport delivery from the bulk 
terminal. This practice of moving products 
to the consumer, or centers of consumption, 
by its own transportation means developed 
to the point that the oi! companies own tank 
cars, transport trucks, barges for inland 
waterways, and coastwise and ocean tank- 
ers. More recently, pipelines have been 
installed to move gasoline, heating oils, and 
even liquefied petroleum gas. Product pipe- 
line mileage in the USA is nearly 40,000 
miles, of 15 million barrels capacity. Almost 
from the start, the oil companies built pipe- 
lines for crude-oil transportation 

The Gasoline Age: Even before 1900, some 
persons envisioned the coming of automo- 
biles in large numbers over the country 
Among them was William M. Burton, a 
chemist, who came to work for the Standard 
Oil Co. (Indiana) after his graduation by 
Johns Hopkins in 1889. He became interested 
not only in the possibility of automobiles 
appearing on the roads, but also in the prob- 
lem of what they would use for fuel. Some 


authorities believed kerosine would be used 





since it was already widely available. Ih 
Burton believed the accepted automobile 
fuel would be gasoline, and that more abun- 
dant supplies would be needed. He con- 
vinced officials of his company to the ex- 
tent they gave him two assistants, and the 
three went to work in an “experimental 
house” back of the office building at ths 
Whiting, Ind., refinery. They worked on the 
principle of applying heat and pressure to 
transform the petroleum molecule by break - . 
ing it up into smaller-size molecules, in 
compounds suitable for motor fuel 
By 1911, the Burton thermal cracking 
process had been developed to the point his 
company decided to build 120 cracking stills 
There were then less than 700,000 auto- 
mobiles in use in the country. Dr. Burtor 
was given a patent on his process in 1913 
By straight distillation, only 15 to 18° 
of gasoline could be recovered from crude 
oil. Through cracking, at that time over 
30 of gasoline could be recovered, and 
today yields in some refineries are over 50 ’ 
of the crude processed If the gasoline re- 
quired even in World War I had to be mad« 
from the straight distillation of crude oil, it 
would have been necessary to process much 
larger volumes of crude. Other products 
would have been made in far larger volumes 
than were required. During the first world 
war, between five and six million moto: 
vehicles were registered in the USA. Gas- 
oline demand in 1918 was 74,500,000 bb! 
already more than twice the volume of 
kerosine consumed 
The First Service Stations: While D 
Burton was working on his process to make 
more gasoline from crude oil, others in the 
oil companies were concerning themselves 
with how fuel would be served to the aut 
mobiles when they did arrive in numb«s 
Their fuel tanks were at first filled at the 
curb by stores which carried gasoline in 
tanks on their premises. In 1905, an « 
company in St. Louis installed a special tan} 
on its bulk storage property and filled aut 
mobile tanks through a garden hose. In 1910 
an oil company in Detroit opened what 
believed the first drive-in station, with 


gasoline pump on an island and with co\ 


ered driveways. This method ‘of ser 
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the Series PSS-50 Field Recording System 


EIC has developed the series PSS-50 magnetic recording system 
as a guarantee of exceptional reliability and low-cost operation 
specifically designed to enable the petroleum and geophysical 
industries to fully utilize everv dollar invested in seismic 
exploration equipment. 


This versatile system is integrated to provide all the functions necessary 
for recording and monitoring seismic data in the field . . . eliminating 
the costly problem of combining various manufacturers’ 

components into a comparable system. The compact design of the 
PSS-50 has been field-proven for mobility, simplicity 

of operation and serviceability . . . establishing an unsurpassed 
operation-to-down-time ratio. 


Again, EIC has provided the advanced instrumentation necessary in the 
solution to economical seismic exploration. 
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cars caught on rapidly, and today there are 
about 200,000 gasoline service stations over 
the country, about one-eighth of all retail 
trade outlets. This development in market- 
ing gasoline followed the principle of tank- 
wagon deliveries, viz., taking the product to 
the consumer, or at least striving for the 
convenience of the consumer in supplying 
his petroleum needs 

Another milestone in the marketing of 
gasoline was the introduction in 1923 of 
tetraethyl lead, a chemical compound put in 
gasoline to suppress the knock in an engine 
at high combustion pressures. The knock 
was annoying to motorists and reduced 
engine powe! Inventor Charles F. Ketter- 
ing had been working on this problem start- 
ing in 1916. With the TEL additive widely 
available, most oil companies began to sell a 
higher-octane premium-grade gasoline at 
their stations, as well as their established 
regular-grade. This marketing practice of 
selling more than one grade of motor fuel 
has been followed since. Today, some com- 
panies also sell a super premium gasoline, 
with Research octane numbers over 100, for 
the new model, higher compression cars 
The general availability of higher octane 
motor fuels, secured either through the use 
of the TEL additive or through improved 
refining processes gave impetus to. the 
building of more powerful automobile en- 
gines through increasing their compressior 
ratios. An accompanying table shows the 
increase in compression ratios since 1925 

More Volume Products During the 1920's 
and 1930's, the volume of gasoline marketed 
by the oil companies continued to expand, 
with only a small decline during the depres- 
sion years of 19382 and 1933. By 1940, the 
domestic demand for gasoline was 589,490, 
000 bbl, over five times the 1920 demand of 
101,208,000 bbl. During this same period, the 
consumption of two other petroleum pred 
ucts assumed volume proportions. These 
were light heating oils and diesel fuel oils. 
both made from the refiners’ distillate fuel 
oil produ tion. In 1932, sales of all grades ot 
heating oil distillate and residual, were 44 


million barrels. By 1942, the sales of distil 


late fuel oils for space heating alone were 
121 million barrel The convenience and 
leanliness of oil heating was taking this 
market away from coal. By 1955, the rate of 
( il ile had dropped due to the 
competition of natural gas, as the natural 

i tra ! ! linn Were extended nto 
the East and Northeast However, the total 
‘ ( t t fuel oil marketed in 
1955 w early 340 million barrels 

() { ter i keted today, the 
] t } | tion « tuel-oil sale IS repre- 
ented | N ; le. The growing 
I ictice th npanse t store and 
handle only tw Le the light kerosine- 
type N ba the N = By means of 
the devree-day te ed by most oil 
ompant le eri t heat oils to the 
ebiiidinnen une atnde eeded. The house- 
holder dos ot have to bot! heck the 
supply in his tank 

Sales of diesel fuel oil, another distillate 
product have al own greatly n recent 
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decades. In 1934, they were only 12,725,000 
bbl. This market jumped to around 70 mil- 
lion during World War II, and today the 
volume is over 170 million barrels. Almost 
half of the sales of diesel fuel oil is to the 
railroads to power their diesel locomotives 
The period of greatest expansion in this 
market was in the 1940's when the dieseliza- 
tion program of the railroads was in full 
swing. Now the market for diesel fuel oil 
for buses, trucks, and off-the-highway 
automotive equipment is growing faste 

Petroleum asphalt, including road oils, is 
another product moving into the ranks of 
volume markets. During the early days of 
the automobile, petroleum byproduct oils 
were used to lay the dust on country roads 
Then the advantages of asphalt for high- 
way surfacing and paving were learned, and 
this market expanded rapidly. Demand was 
80 million barrels in 1952, and today con- 
sumption has reached 110 million, with the 
joint federal-state highway building pro- 
gram only in its early stages. Asphalt for 
road building moves from refineries to mar- 
kets in contractors’ equipment 

The Fastest Growing Market: The ex- 
tracting of liquid products from natural gas, 
and later from refinery gases, has provided 
many oil companies with another volume 
market, 
known as LPGas, LPG, “bottled gas—and 


liquefied petroleum vas—also 


sold under many brand names. This market 





first passed the 100 million-gallon sales in 
1936. Twenty years later, sales were 6,635, 
736,000 gal (nearly 158 million barrels). The 
expansion of sales by 60-fold in the two dec- 
ades makes it the fastest growing market of 
any petroleum product. Its volume today is 
larger than that of the refiners’ kerosine 
The largest single use of LPGas is classified 
as domestic and commercial, for space heat- 
ing, cooking, water heating, and similar uses, 
each representing relatively small volume 
The largest present sales of this product 
are in or near the states with large natural- 
gas production. The extension of transporta- 
tion facilities for LPGas will expand its 
markets in other parts of the country 

Deliveries and sales to domestic and small 
industrial users are generally on a metered 
basis. Markets frequently have to be pre- 
ceded by sales of the stoves, water heaters, 
and other appliances in which LPGas is 
used. Thus, the marketing of LPGas differs 
from that of the conventional petroleun 
products 

The Aviation Field: World War II cata 
pulted the oil companies in the United 
States into the manufacture and marketing 
of aviation gasoline. In 1941, the total use it 
this country was around 10 million barrels 
At the peak of the war effort, in 1944, total 
demand for avgas at USA refineries was 
184,356,000 bbl, most of it 100-octane and 


over. In producing this enormou ipply of 


PETROLEUM DEMAND !S EIGHTFOLD THAT OF 1920 
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MEDEARIS 
TYPE X 


MUD SHAKERS 
with the flow gate control 


for even flow 








SINGLE SHAKER DUAL SHAKER 


Newly engineered and rec signed this new Miedearis The Med ATIS Duy il Ivin \ Mfud S} iker consists of two 
g g | 
Single I'yvpe X Mud Shaker } iS fewer moving parts tl in Meck iris Singlk Type \ Niud S} iker mi ple te with 
anv other mud shaker. The new flow gate control insure hottom tank and new flow ste control which insures 
even distribution of flow of mud over the whole screen sites Cialis a Cite alt eal ween Ges elle ene 
surface Simplicity of construction and operation reduce oe Fines dined elsalees re equit ped ee 
I nter below what is us onsid d nermal 
An nance tar bel Vwhatis u ually ( nsidered i box it whicl the flo { art from the 
Some perators report Savings as dreat as +0 There . 
= well i slowed down t Tl rt even distril t mn and 
are no breakable tension boards. The new, simplified 
flo Tit | ver ¢ } b LT hve ’ ) 
rubber strip deck is easv to install and gives longer 
equipped with a by-] for by-passing either or both 
ne lly ' on | nel th 
screen lite \ parts are ccrrosion-protected anecd sth 
; ; shakers during mechar ! nter t ' the event 
vibrator housing and screen box are hot dip galvanized 
: the operator is using | t I lation material which he 
The vibrator is roller-bearing mounted and housed for | 
is lo not want to pa er the naket \ leanout valve 
com lete protection Tension and vibration are mtorm . 
] t } +} ; +} +t t +} } 
Vet all parts ot the screen : eect : res a a aes 
ea le if pe if 
Weight has been reduced to facilitate mounting and 
The dual shakers ire ted | i unitized kid ) 


rigdown The compact design also contributes to easier 


that the entire assembly can be easily tailboarded and 





handling De pending upon screen mesh opening and pump 


capacity, the Medearis Single Type X Mud Shaker will loaded on a truck without the need for disassembling o1 
handle up to 800 gallons per minute of average drilling separating the shakers. Mud handling capacity is equiva 
mud. Units can be supplied with or without surge box lent to that of two Medearis Single Type X Mud Shakers 
: = —a JA 
Ivi E: 3? EE: A Fe UT Ss bt WMA CORI 
New York Representative: Export Oilfield Sales, in 74 Trinity Place. New York 6. NY 
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Report for 1958 


The British Petroleum Company 


Production, sales and earnings of the BP Group reached record levels in 1958. 
However, because expansion in 1957 was arrested by the effects of the Suez 
crisis, the gains of 1958 should be related to a two year period rather than 
indicative of a single year’s expansion. As a result of lower prices in 1958, net 
sales of the Group rose only slightly from £ 595,942,000 to £ 598,285,000. 

There are several factors militating against an early improvement in trading 
conditions for 1959. Demand though increasing has not caught up with the 
supply. Also, more oil is coming on the market from newly developed areas 
such as the Sahara and from Russian sources. Although 1959 sales are ex- 
pected to exceed slightly the tonnage attained in 1958, present conditions 
do not provide grounds for anticipating that 1959 will show an increase in 
trading margins. The basic long-term consideration is, however, that a con- 
tinuing expansion of oil consumption 1s forecast. 

Net income of the BP Group in 1958 amounted to £63 million. This in- 
cluded all income obtained from crude oil production, refining, transportation 
and marketing. Nearly twice this amount. namely £119 million. was paid 
under the terms of the fifty-fifty profit sharing arrangement to the oil pro- 
ducing countries in the Middle East which provide the bulk of BP’s crude oil 
production. . 

An important factor is that the oil companies must find the capital to pro- 
vide facilities for the production, refining, transportation and delivery to con- 
sumers in larger quantities year after year as demand increases. As an 
illustration of the magnitude of the sums involved in production operations 
alone. BP and associated companies have underway development projects in 
the Middle East costing over £150 million. The recurring need for heavy 
capital expenditures means that a high proportion of the companies’ earnings 
must be ploughed back tnto the business. Over the past decade this proportion 
has averaged 73 per cent for British Petroleum. The total capital expenditure 
of the BP Group in all areas of operation in 1958, including the expenditure by 
non-consolidated subsidiaries and BP’s proportion of the expenditure by associ- 
ated companies in which it has a part interest, amounted to £137 million. 
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THE BRITISH PETROLEUM COMPANY 
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THE BRITISH PETROLEUM COMPANY LIMITED 
GROUP INCOME STATEMENT 


FOR THE YEAR ENDED 31st DECEMBER 


Sales Proceeds 


Deduct: Sales Taxes, Customs and Excise Duties, etc 
Net Sales a 
Dividends and Other Income 


Cost of Oil, Operating, Selling and Administration Expenses 


Depreciation and Amounts Written Off 
Interest Payable 


Income Before Taxation 
Taxation 


Income applicable to Minority Shareholders 
Net Income 


Attributable to 
Consolidated Companies 
Non-Consolidated Companies 


SALES 


Group sales of crude oil and refined prod- 
ucts reached an all-time high of 1,274,000 
barrels per day, a gain of 185,000 barrels over 
1957 or 1956. Because expansion in 1957 was 
adversely affected by the Suez crisis, the large 
gain in 1958 should be related to a two year 
rather than a single year’s growth. 


PRODUCTION 


BP’s main sources of production were again 
Iran, Iraq, Kuwait and Qatar — 1,247,000 
barrels per day, compared with about 1,000,000 
barrels in 1957. The company also had pro 
duction interests in Trinidad, Nigeria, United 
Kingdom, Canada, Germany and Sicily total- 
ing some 20,000 barrels daily 


REFINERIES 


Throughput from 16 refineries located in 
Europe, the Middle East and Australia was 


1958 1957 
£829,294,000 £792,992,000 
231,009,000 197,050,000 
598,285,000 595,942,000 
17,567,000 11,985,000 
615,852,000 607,927,000 
423,424,000 434,437,000 
48,533,000 43,463,000 
5,952,000 3,363,000 
477,909,000 481,263,000 
137,943,000 126,664,000 
74,758,000 71,480,000 
63,185,000 55,184,000 
233,000 550,000 
{62,952,000 { 54,634,000 





61,923,000 52,018,000 
1,029,000 2,616,000 


62,952,000 t 54,634,000 





approximately 780,000 barrels per da 


120,000 barrels over 1957. New refineries are 
under construction in Canada and Germany 


\ up 


TANKERS 


“he Group's tanker fleet at the end of the 
year consisted of 157 ships totaling 2,600,000 
deadweight tons. An additional 3,000,000 1 
were on charter. Currently under construction 
or on order are 47 tankers, ranging in size from 
15.000 to 65.000 tons. 


DIVIDENDS 


The Board of Directors have recom: 
1 final dividend of one shilling and three 
per £1 ordinary stock unit free of income 
making a total dividend for 1958 of one shi 
ling and nine pence per ordinary share f1 
of income tax on the present increased capital 
The annual general meeting will be held in 
London on May 21, 1959. 


Copies of the Annual Report and Accounts may be 
obtained from the Purchasing Agent in U. S. A. for 
BP Trading Ltd., 620 Fifth Avenue, New York 20, N.Y. 
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PETROLEUM DEMAND IN USA 1918-1958 
(Millions of Barrels Per Year) 


Distillate Jet Residual 
Year Gasoline Kerosine Fuel Oil Fuel Fuel 
758 417.9 652.5 94.5 531.1 
1957 29 77 416.1 12.9 548.8 
1956 j 615.8 2 562.8 
19 4 16.8 81.1 56.3 557.0 
’) 9 a: 948 553.8 
r4 A496 , 4 523.4 
4 P 42 60.8 340 
°) 48 r 4 Qs . 280 
y 44 368 
? 7 ? ) 
y . 9 
H 4.4 42.7 
° tr ’ y 





Lube Asphalt (LPGas, 
Oils Wax Coke Road Oil Misc Total Year 
39.4 43 3 02.1 322.1 1958 
41.2 44 27. 96.) 311.3 3.2186 1957 
439 4 24.8 99 4 299 4 3213 956 
42.5 4.) 44 924 2787 87.7 955 
Qf ) 4S 4 914 , 950 
) 4 ? 40.8 63 1,772.7 945 
247 3 6 8 326 940 
97 ? , 4 983.7 935 
4 4 R II4 4 930 
20.6 69 1925 
4.7 0.8 4 - 1920 
~ 739 94 918 








aviation gasoline, refiners had to call on 
petroleum hydrocarbon materials which 
were also needed to manufacture synthetic 
rubber. Production of synthetic rubber, 


most of it from petroleum materials, ex- 


panded from almost nothing to 1.8 billion 
pounds in 1945., Without the new refining 
processes, embodying the transforming of 
the molecular structure of hydrocarbon 
compounds, refiners could not have supplied 
the wartime demand for materials for avia- 
tion gasoline and synthetic rubber 

After the war, the requirements for avia- 
tion gasoline dropped sharply for a few 
years, then started to increase as commer- 
cial aviation expanded. The demand in 1955 
was 70 million barrels, of which military 
requirements were 43,400,000 bbl. Just as 
they built service stations to meet the con- 
venience of motorists in getting their auto- 
mobile fuel supplies, the oil companies have 
installed storage and dispensing facilities at 
the airports for servicing the planes of com- 
mercial air lines and private planes. Engi- 
neering problems have been encountered 
here in insuring that the gasoline is kept 
tree trom even minute quantities of water 
and contaminants until the fuel is placed in 
the aircraft tanks 

Also in the aviation field, the so-called 
jet fuels, for gas turbine-powered aircraft, 
re moving toward a volume market, which 
was hardly recognized 10 years ago. Re- 


quirements for this fuel at USA refineries 


mainly for military aircraft. Commercial re- 
quirements are expected to increase as the 
commercial air lines use more gas turbine- 
powered aircraft, in place of planes with 
reciprocating engines. In view of the wide 
range of flights of this type of aircraft, the 
fuel marketing problem for the oil com- 
panies is to make sure that the same grade 
of fuel is available wherever the plane is 
serviced, even outside the USA 
Petrochemicals: Many oil companies are 
now engaging in the manufacture and mar- 
keting of chemical products made from 
petroleum and natural gas, and the inter- 
mediate materials from which petrochemi- 
cals are manufactured. In this business, 
volume is figured in pounds, in place of the 
gallons and barrels in which the conven- 
tional petroleum products are measured, 
and the marketing procedures and _ sales 
outlets are entirely different. Sales of one 
billion pounds a year create a volume petro- 
chemical market. Output of all petrochemi- 
cals in 1957 is estimated at 38.3 billion 
pounds every day. In value, total petro- 
chemical production in 1955 was $3.7 billion, 
99°) of the value of the USA output of all 
chemicals. There are now 370 petroleum 
natural-gas, and chemical plants in this 
country engaged in the manufacture of 
petrochemicals. Their entire raw-material 
requirements are only about 2% of our total 
production of crude oil and natural gas. The 


abuncance of supplies of raw materials is 


have expanded to around 95 million barrels, expected to insure future expansion. 
( Hh» ne arrier by Sun Ou Co. was the “Thomas VT. 
Lan world s largest schooner rigged sal ling vessel, 
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AVERAGE HORSEPOWER AND COMPRESSION 
RATIOS OF AMERICAN CARS, 1925-1959* 


Maximum Compression 
Yeor BHP Ratio 
925 9.046 4.40 
930 90.97 
- 9 599 
74 09 720 6.4 
246 4 6.68 
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PRODUCTS MADE BY THE USA 
PETROLEUM INDUSTRY* 
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The great expansion in the number of 
consumer products made from petroleum 
was disclosed in a recent survey conducted 
among the oil companies by the American 
Petroleum Institute a few years ago. The 
census showed a total of 2,347 individual 
products ranging from fuel gas to chemicals 
A product was listed separately when made 
by a different formula from other products 
in the same classification. The accompany- 
ing table shows the number of separate pro- 
ducts in 22 groups 

Large as is this listing of the pertoleum 
products marketed today, it is by no means 
complete. New Petrochemical items are 
being put on the market every year. In an 
even newer field, some oil companies are 
already deep in research to find the liquid 
and solid fuels from petroleum and allied 
materials which will be used to fuel the 
rocket missiles and moon satellites in man’s 
f space. The concept that 


coming conquest 


petroleum is nature’s storehouse for hydro- 
carbon molecules which can be fashioned by 
men into needed materials promises pro- 


ducts which are as yet unknown END 
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CANADA 
“HE Alkylation 
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UNITED STATES 
Alkar® 
"HE" Alkylation 
Butamer® 
Dehydrogenation 
Fluid Catalytic 
Cracking 
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FRANCE 
Dehydrogenation 
Fluid Catalyt 
Cracking 
Platforming 
Udex 





BRAZIL 
Fluid Catalyt 
Cracking 








VENEZUELA 
“HE'’ Alkylation 
Polymer zation 

Udex 





URUGUAY 


Polymerization 


Nearly one half-century ago, Universal Oil Products Company offered 
to the world a new and better way to refine crude oil. From that day to this 
the people of Universal have exerted unceasing effort to that end...to find 
new and better ways to process petroleum. The result of this endeavor is 


evident. Today, through the use of UOP processes and the help of UOP 
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technology, petroleum refiners in twenty-nine countries throughout the Free 


World are making more and better products from petroleum... meeting in- 


creasing demands for higher-quality fuels and petrochemicals. In the future 


as in the past, UOP will continue to make important contributions to tech- 


nologica! progress in petroleum. 
UNIVERSAL OIL PRODUCTS 
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More Than Forty Years Of Leadership In Petroleum Ref 





ENTRAL ELECTRICITY GENERATING BOARD. NORTHAMPTON POWER STATION 


TILEMAN & COMPANY LIMITED 


Specialists in the design and construction of reinforced concrete for power and industry 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1! Tel: ABBey 1551 











ROYAL DUTCH/SHELL SINCE 1955 


YONTINUED progress has been made by 
C the Royal Dutch Shell group of com- 
panies since the Fourth World: Petroleum 
Congress. The closing of the Suez Canal 
and the cutting of the pipelines from Iraq 
in the autumn and winter of 1956.57, which 
resulted in a very considerable reduction 
in the volume of oil supplies from the 
Middle East, particularly to western Eu- 
rope, posed a major problem which was 
however, successfully overcome 

Shell alone were supplying about three 
million tons of oil to Europe in the summe1 
of 1956, about two million tons of which 
was coming from the Middle East, three- 
quarters of it via the Suez Canal and the 
remainder via pipeline s from the Medite: 
ranean oast. Extensive emergency meas- 
res were immediately taken by Shell and 
the: international oil compantt toward 
relieving the European oil shortage 

These were subsequently given the sup 
port of the governments of western Eu 
rope and the United States through the 
establishment of machinery for joint in 
dustry and government consultation. The 
coordinating machinery thu created, 
though not concerned with political factor 
dominating the situation, went a long way 
toward insuring that, through the most et 
ficient use by the industry of the limited 
tanker tonnage at its disposal to carry oil 

om every available source, the deficiency 

Burope upplies was minimized 

When in the early days the position had 
been carefully investigated and assessed 
the committee in collaboration expected 
that the best program it could achieve was 
to supply the western European countries 


ith «0 ot then normal domestic re 


ements tor the first quarter of 1957. It 


was a matter of great satisfaction that 
eventually, through even better perform- 
ance than had been « xpected, the countries 
in question received during the period 85 
instead of 75 of their normal consump- 
tion. Shell played an active part in all this 
collaboration 

As a reflection cf the Suez period, Shell's 
Venezuelan produc tion averaged 947,000 
b d in 1957 compared with 773,000 in 1956 
Resumption of full use of the Suez Canal 
and the Syria pipelines in 1958 removed 
the obstacles to the continued growth of 
Middle East production, which attained new 
high levels 

The Iraq Petroleum Cé Ltd and its as- 
ociated companies, in which Shell has a 
23.75 interest, succeeded in comple tely 
restoring the rate of flow of crude oil from 
northern Iraq to Banias and Tripoli, on the 
Mediterranean coast. With further increases 
in southern Iraq and in the Qatar penin 
sula, the combined rate ot production to 
wards the end of the year rose to a level 
of nearly a million barrels a day 

Exploration and Productior An exten 
ive exploration program has continued to 
be carried out by Shell in various parts of 
the world during the period under review 
In the United States, Shell Oil Co.’s ex 


ploration and development work increased 


ubstantially the estimated reserve oO 
crude and gas. These, in the main, came 
from southern California, the Four Co 
ners” area, Louisiana both onshore and 
offshore, the Anadarko ba north 
western Oklahoma (mainly gas), West 


Texas, and Mississippi. The 600-mile 16-in 


crude pipeline, in which Shell Oil Co. has 


i 2o interest, was completed in 1958 
rom the Four Cornet area t I Angeles, 


permitting regular production from this 


area 
Production by Shell Oil Ce of Canada 
in western Canada grew from just ove: 
6,000 b d im 1955 to just over 14,000 b d in 
1958. This increase has been greatly facili- 
tated by the completion of pipeline outlets 
from oil fields in southeastern Saskatche- 
wan. An important gas and condensate dis- 
covery was made in 1957 in the Watertor 
area of southwest Alberta: further investi 
gation has revealed the existence of a 
major natural-gas field. Other significant 
gas discoveries were made in the Berland 
River and Panther River areas, whilst a 
promising discovery of oil was made at 
Simonettee River, all in Alberta 
Development activities in Venezuela 
Shell largest source of production con- 
tinued at a high level. In 1956 the govern- 


ment awarded new concessions for it 


first time since 1945, and Compania Shell 
de Venezuela acquired nearly 60,000 acres 


Mara- 


caibo Production began in one of these 


ot ¢ xploitation concessions in Lake o 


two blocks of concessions in 1958, and test- 
ng of the first wells in the second block 
ndicated the presence of important oil re 
erves. By 1958, nearly 250 wells had beer 
ompleted in Lake Maracaibo by the con 


Construction Was be in it 1957 oft a new 


'  -. = 
oil terminal, Puerto Miranda, capable even- 


tually of accommodating 65,000-ton tank- 


ers, Or the eastern shore of the lake It 
is coming Into operation In stages, and Wii 
} . j luring } . 1 half { 
De completed daduring§ tne second Nail oO 


1960. More than 100 miles of pipelines w 
feed the terminal from oil-tield lespatch 
points 


In Colombia, appraisal drilling has cor 
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Welder’s skill 
plus availability of material 


... the two important factors that determine 
the success of producing fabricated piping 


You get both at Canadian Pittsburgh Piping Limited. Your piping require- 
ments are produced by the combined skills of specialists in our recently 
expanded shops and an expert technical statf— both tully 


f co-ordinated to 


meet your specifications and delivery schedules. At their disposal they have 
a large and varied inventory, designed by experience to handle the piping 
needs of short and rigid construction programmes 

With material readily available, specialists to do the job and now the most 
up-to-date fabricating facilities, CPP is unusually well equipped to deliver 


the piping you need—on time 


SPECIALISTS IN FABRICATED PIPING 
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substantially 


increased over the period 
Drilling is to be resumed off Qatar, in the 
Persian Gulf, where a storm destroyed a 
drilling platform in January 1957 

A geological and geophysical reconnais- 
sance is in progress in Turkey, and test 
wells have been drilled 

Exploration has continued in the French 
Sahara. In 1958, gas and condensate were 
encountered iy a well in the Hamra area, 
and new oil-bearing structures were found 
near the Lybian border. In the newly dis- 
covered Zarzaitine field, considerable oil 
extensions were revealed by appraisal 
drilling 

In West Africa, the first well was drilled 
in the Niger delta area in 1955. The follow- 
ing year, oil and gas were discovered in 
two structures—-one in the Niger delta and 
the other in the coastal area to the east of it 

This was the climax of hazardous and 
costly exploration extending over more than 
20 years, in which no less than £27 million 
had been spent. Much of the work had 
been carried out in some of the world’s 
worst terrain from an oil man’s point of 
view: in mud and swamps only four o1 
five degrees north of the equator 

The Oloibiri and Afam fields were 
brought into production early in 1958, when 
pipelines from these fields to the temporary 
oil terminal at Port Harcourt were com- 
pleted. Production had reached a level of 
6,400 b/d by the end of the year, and ex- 
penditure had risen to more than £40 
million, 

In Europe, total production in The Neth- 
erlands increased to 30,924 b/d in 1958 
from 19,554 b/d in 1955, whilst the BPM 
share in this production rose to 16,000 b/d 
from 10,000 b/d during the same period 
Oil and gas were found in the province of 
South Holland, and a deep test in the 
Schoonebeck field found gas in commercial 
quantities 

In France, exploration was carried out in 
the southwestern part of the country, but 
was stopped at the beginning of 1958 after 


disappointing results. Geological and geo 


physical reconnaissance in the Paris basin 
started in 1957, and the first exploration 
well is presently being drilled 

In the Far East, several marine explora- 


tion wells have been drilled in’ British 
Borneo offshore from Seria. The govern- 
ment ha ‘ranted a conce sion covering 


the continental shelf and territorial water 
off the west coast of North Borneo. A mo- 
bile oil drilling platform was completed 
early this vear by a British firm at a cost 
of nearly £1 million for use off the west 
coast of British Borneo 

A new company, Pakistan Shell Oil Co 
Ltd. in which Shell has a 75 interest, 
was granted concession areas in 1956 in- 
land in West Pakistan and, mainly marine, 
in East Pakistan. In West Pakistan. test 


wie lls are be ny drilled 
Exploration is being undertaken in the 
North Island of New Zealand in conjunc- 


tion with a British oil company and a New 


Zealand company; drilling off the first ex- 


ploration well began in January 1959 


Manufacturing: Eighty-three per cent of 
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Shell’s refining is now done in North 
America, the Caribbean, and Europe, with 
the remainder in the Middle and Far East, 
and Shell is now processing about two 
million barrels daily 

The continued demand for products of 
still higher quality has led to the introduc- 
tion of a number of new refinery units to 
enable Shell to meet these requirements 
Emphasis has been particularly on the 
construction of catalytic reforming and hy- 
drodesulfurizing units to meet the need for 
top-quality gasoline and gas oils. Three 
completely new refineries in which Shell 
has an interest have been built during the 
period under review—at Anacortes (Wash- 
ington, USA) in 1955 (55,000 b/d), at Ha- 
vana, Cuba, in 1957 (28,500 b/d), and at 
Yokkaichi, Japan, in 1958 (40,000 b d). 

In the United States, 
has been added at Anacortes refinery; and 
catalytic reformers at Wood River (Illinois) 
and Houston (Texas). Combined catalytic 


an alkylation plant 


reforming and hydrodesulfurizing units are 
being built at Wilmington-Dominguez re- 
finery (California) and at Norco (Loui- 
Siana) 

In Canada, an alkylation unit came into 
use at Montreal refinery in 1958. Its pur- 
pose is the manufacture of high-grade avi- 
ation and motor-gasoline components, and 
of base material for synthetic detergents 

At Cardon refinery, Venezuela, catalytic 
cracking and aviation-gasoline plants were 
brought into operation in 1957, and a new 
crude-oil distilling unit with a capacity of 
80,000 b/d began operating in the middle of 
1958 

The catalytic cracking unit at Curacao 
refinery, in the Netherlands Antilles, was 
put into service in 1957 

In Argentina, the crude throughput at 
Buenos Aires refinery has been increased 
by modifications to existing installations 

In Europe, considerabled developments 
have taken place at Pernis refinery, in The 
Netherlands. A second catalytic cracking 
unit came into use in 1956, and an alkyla- 
tion unit has been built for producing avi- 
A catalytic re- 


high-quality motor 


ation-gasoline component: 
forming unit for 


gasolines and two hydrodesulfurizing 





for gas oils were completed in 1958 

One of the most significant developments 
during 1958 was the start of construction 
of the first major crude-oil pipeline in 
Europe to supply refineries at inland sites 
This new 24-in. line in which Shell has an 
interest will run from Rotterdam to the 
Ruhr-Rhineland area of western Germany, 
and have an initial capacity of 130,000 b d 

One of the refineries it will supply is a 
new one now being built by Shell at Go- 
dorf, near Cologne. Expected to come into 
operation in the middle of next year, this 
refinery will have an ultimate capacity of 
80,000 b/d. 

A catalytic desulfurizing unit came into 
operation at the Harburg refinery in 1957 
An extension to this refinery at Hohe 
Schaar, completed in 1958, represents at 
increase of about 40,000 b/d in Shell's re- 
fining capacity in Germany. The extension’s 
new plants include a crude distilling unit, 





plants for gasoline 
fractions and middle distillates, a catalytic 
cracking plant, and a catalytic reforming 


hydrodesulfurizing 


init 

In the United Kingdom, the processing 
capacity of the Stanlow and Shell Haven 
refineries have been further increased by 
modifications te existing installations. At 
Stanlow, a hydrodesulfurization unit and a 
new glycol extraction unit have been pro- 
vided. The catalytic cracking unit has been 
equipped with apparatus for the genera- 
tion of steam power by utilizing waste heat. 
Shell Haven’s distilling capacity has been 
doubled, to 160,000 b/d, by the addition of 
a second crude distillation unit recently 
completed; a catalytic reforming unit has 
also been brought into use 

Under construction at Whitegate, near 
Cork, in the Republic of Ireland, is a new 
refinery in which Shell has an interest 
Soon to be compl ted, it will have a capac- 
ity of 40,000 b/d 

In France, a catalytic cracking unit was 
installed at the Petit-Couronne refinery in 
1956. The capacity and flexibility of the re- 
finery have been increased with the con- 
struction of a crude-oil distilling unit, a 
vacuum distilling unit for the manufacture 
of lubricating oil, and a catalytic reform- 
ing and desulfurizing unit. At Berre 
L’Etang, a new installation for the purifi- 
cation of refinery gases will supply town 
gas to Marseilles 

In Italy, a new catalytic reforming unit 
was taken into use as part of the modern- 
ization program at La Spezia refinery 

In India, a catalytic reforming unit and 
an Edeleanu plant were installed at Bom- 
bay refinery 

In Australia, at Geelong (Me lbourne), a 
catalytic cracking unit and a catalytic re- 
forming unit were taken into use. The ca- 
pacity of the Clyde (Sydney) refinery has 
been increased by modification to the dis- 
tilling unit, and a catalytic reforming unit 
has been comple ted 

The main processing units in the new 
Yokkaichi refinery (Japan) comprise a 


crude-oil distillation unit with a capacity 


of 40,000 b'd, and a catalytic cracking 
Transportatior One 1n every five tar kers 
at sea today is carrying oil for the Shell 


group of companies, and the tanker fleet 
(owned or chartered by Shell companies) 
overs about 45 million miles a year on its 
worldwide voyages 

The total fleet at the end of 1958 con- 


sisted of 533 vessels of 2,000 dwt or over, 
aggregating more than nine million tons 
deadweight. Of the total tonnage at Shell’s 
disposal, 3.4 million tons were Shell-man- 
aged and the remainder chartered. 
Financial arrangements made in The 
Netherlands and the United Kingdom in 
1956 made available £56 million for the 
construction of new tankers to be char- 
tered to Shell companies for very long pe- 
riods. Arrangements were also made for 
chartering, on a demise basis, a number of 
ships to be built in the United States 
Tonnage on order at the end of 1958, 
either for ownership or to be made avail- 
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able under these long-term financial ar- 
rangements which insure the use of the 
vessels for the whole of their working lives, 
consisted of 49 vessels totaling 1.7 million 
tons Of thi nearly 200.000 tons was 
launched in 1958, and the remainder will 
leave the slipways during the next fou 
Veal The larger ve els range from 47,000 
to 65.000-73.000 ton 
Shell owns, either wholly or partly, more 
than 19,200 miles of pipelines in variou 
prod 
it ind natural ga Of this total, 12,800 
iles are situated in North America 


VI eting Shell 


parts of the world to move crude oil 


iles of oil product 


d crude throughout the world have beer 


inning at more than 2'4 million barrels a 
lay livided half-and-half betweer the 
Western and Eastern Hemisphere. In the 
Eastern Hemi phe re vhere demand i ri 
ng apy reciably faster than in the Nester: 
Hen phere, Shell holds a large: hare thar 
! othye ompat 

I'he owl equirement of oil in vest 
er k rope lor powell lar rely lor Us¢ I! 


Ghustry nd shippir has resulted in ar 


! easit aqgemand tor. the heaviet prod 
l hie howe f played a cor picuou 
partur ipplyir motor sasoline with eve 
! rhe fand 1 ol perl nat ‘ to thre 
ket of both hemisphere 
ne hi constantly been matched by the 
btithor till more ad minced fuel and 
hub nts. Shell introduced 100-octane mo 
t pirit fuel which opens the door to 
‘ ‘ ‘ till highe ompre or ratio 
nd helps motor manufacture to build is 
idditional pows with economy 
thre tow! a industry thre highe 
| ‘ ind shortage of suitable is-makin 
mal ( ilted ! interest beir hown i 
the purchase of refinery and liquid petro 
ieun i ma liquid petrole im tractor I 
! ‘ on to tow! ma Shell compant 
lavec i prominent part in developir thi 
Rese } ew product The oil ir 
{ ‘ v became aware of the nece ity 
CSCATE ma Shell now pend about 
loon | yea mad employ nore thar 
>More and womet! ’ rs earcl centel 


! The Netherland Part of the esearch 
eflected new ¢ ! ( ed prod ict to 
‘ t thy ‘ " ( eod na trv «¢ 
cas } \ ' 1 1 { ( ited 
Vitt t } ib ition 
have W A | ed 1 
thre tr { sti t pDowe 
bricat sas palit 
and oth estab ‘ t {hit vs! 
ictive mate ' 


power stator ect in the United Kin 


dom She I] re ed that lub: ant 
would bye requ ‘ ‘ ! tuat ! 
subject to nuclear lation. Nothi wa 
then known of the Tects « liation o1 


lubricants, and in 1953 a res: ‘ n 


152 


was put in hand at Shell’s Thornton Re- 
search Center, in Cheshire, in collaboration 
with the United Kingdom Atomic Energy 
Authority's Establishment at 
Harwell 

Parallel work was done by Shell Devel- 
opment Co. and Shell Oil Co. in the United 


Research 


States to de velop radiation-resistant lubri- 
cants, with parti ilar reference to the re 


quirements of the American nuclear-powe! 


industry 

In May 1957, Shell introduced on the UK 
narket the first commercially availabl 
range ol idiation-resistant lubricant oO 
nuclear powe plant inde! tne brand 
Shell” APL (atomic power lubricants) 
which include oil vrease and hydrauli 
fluid Shell’ atom power lub int vil 
be ised ¢ iu ely I tne Un tea Kir 
dom f t ommere t c powe Sta 
tior vh } vill be , ope itir re t ve 
it Bradwell (F ex) These nD t ire 
being tested by plant and equipment mar 
tacturers lo! projected nucilear-powe 
tatior elsewhere n Eure pe 

Meanwhilk esearch and development 
vork is continuing both in the UK and i: 
the USA, so that new products will bs 
eady as the need arise 


Shell contribution to the a ful ar 


plication of nuclear power has not beer 
ontined to the prod iction of! special lubri 
cant In 1947, Shell scientists conceived 
ba I< ick i lor OLVIT thie problem ol find 
n i pure ivbon mate il litable tor the 
nanulacture ol apnite torms lfé ise é 
noderators in atomic reactors. These ideas 
Were qul kly established as extremely 
promising and, by technical and technolog 
al experiments carried out cooperatively 
n the research laboratorie of the British 
vernment and of Shell, it was found that 
petroleum coke could be mat ilactured ot! 
ich extreme | ity that moderat ipn 
te for nuclear react could be produced 
vithourt complicated p ition 

The coke o obtained wa adopted by tl 
United Kingdom Atomic Energy Aut t 
is the required ba ite | for the ul 
facture of h } Du t\ aphite ‘ P ’ 
ts nuclear reactors, and the lability « 
ich graphite enabled the thority to de 

i I ind ar t i t the ‘ i t { t t 
atomic-powere erect ene iti t 
tion at Calde H 

Following the de ‘ the tl t 
1955 te idopt tt ite il fe ise OT i 
Large cale she ‘ \ 1958, bre ht 
idditional pliant nto ope itor at Perr 
(Holland) for the production of | 

tv CORK¢ ilcined torm t neet the eed 
f the authe ' , othe potential , 

These KM eve ent iiustrate the mpo 
tant part played by Shell in helping t ‘ 
el }) 1 new t ( ene \ Vl 4 
eventually prove complementary t ind 
ther sources powe neeti the « 
ergy needs of the world 

The steadily nereasit aqemand <¢ all 
tvpes of internal combi Stior er nes is 
had to be matched by mproved fue Is at i 
ibricants The ine extends fron the 


huge marine diesel engine of 10,000 or more 
horsepower to the midget engine of the 
power-assisted bicycle. At one end of the 
scale an emulsion lubricant has been de- 
veloped to reduce wear in marine engines 
at the other, a spec ial oil has been made 
available for the scooter-type engine 

The use of a radioactive piston ring Ir 
lubricating-oil research, in  conjuncti 


witn special equipment, has made possible 


for the first time the recording of engine 
wear while the il s actually nir < 
tne road tart I . «it el rat I . ‘ ‘ » if 
limbing on good roads and bad—cond 
tions which cannot be exactly reproduce 


in a laborato: 

To meet the needs of the new generat 
{ jet-powerec | ne fly t } 
uititude she \ t the hela wit 

0) Both the pure et na the tu bx jet 
er ne are extre ely e! tive to the 
minutest trace wate P , ¢ the 
iel, and here n Shell ha trod ¢ 
new de es tol er . , fet 

Fo the a ult j t ( new ¢ 
I been evolve ontaini ‘ ty pe 

dispersant adait Y It kee] the « é 
clear educes oil cor imptior nd enable 
hauls 
tatic electricity nthe pumplr ind stor 
f oil products ! led to the de velopment 

1 powerful ti-stat idditive, traces « 
vi h are suff ent to prevent the D 1 
ip ol lal t ele t c cnarde 

Cor é e ste y becor aw 

the ement vhict have bee 

nar n Kerosine heat and cooklir a 

I ance i We the é oO! yl 
il be rie t t thie « 

Chemu f p ‘ The Roy 
Dutcl She pani ( e « 
the la est prod t hen ils fron pe 
roi I A te the worid il t 
cale ¢ ope iti now ecured ( 

i piace mor the 12 largest chemical « 
nic mn the nor 1 t world vhie 
lved | the terion of os ile 
The é l-prod ! I t 

operated Dy Shell ‘ ! Nortl \ ¢ 

(both the USA and Canada) and west 
lants are located in the United Kingdor 

Germany. Within th t year, Shell 1 
nne need the t the ‘ er 

plant I \ ist ae | ! \ be 

ope tior 

Durir the r e the I t 
Wi 1 Petrole Cor ess ve i} 
mre ess has bee le the deve | ent 

pet leun rhe i inutact ‘ D 
t , n western Europe, where t 
betwee! 1955 and 1958 } id more t 
loubled from some 950.000 tons to an est 
mated level of some two million tons. The 
hgures nclude I gal hemicals ‘ 
from petroleum and itural gas, s ‘ 
mmonia, sulf ind bon black, as well 
s organics. In North America, output i 
estimated t I ( I eased between 1955 
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and 1958 by some 22 million tons to a 
present level of just over 13 million tons 
While this is an increase in total size of 
some 2% times greater than the increase 
in western Europe, the gain in North 
America was only some 24% over the 1955 
level, clearly indicating the slower growt! 
rate of the much more mature industry in 
North America 

Shell has continued to play an important 
part in these developments; and now has 
investments in chemical plants at least 
double in size of those of any other oil com- 
pany in the world which participates in the 
manufacture of chemicals. In the past few 
years, the range of products has been ex- 
tended by adding many new chemicals to 
the range, so that today Shell makes and 
sells chemicals representative of almost 
every sector of the petroleum chemical 
field 

In the production of chemical solvents, 
Shell has continued to expand capacity, 
and new plants have also been built at 
Norco (Louisiana) in the USA and Berre 
in France. Shell is now probably _ the 
world’s largest producer of synthetic chemi- 
cal solvents in the noncommunist world, 
with nine production centers in five coun- 
tries. Synthetic detergents are also an im- 
portant branch of the petroleum chemical 
industry, and Shell is one of the world’s 
largest suppliers of raw materials for their 
manufacture. Since 1955, the large plant 
for the production of detergent alkylate at 
Shell Haven in the United Kingdom has 
been im production, and other plants wer« 
brought onstream in 1958 at Montreal 
(Canada) and Beérre (Frarce). A furthe: 
plant is under construction at Geelong i: 
Australia 

In the important and rapidly growing 
field of chemicals for agriculture, Shell is 
playing an important role. Of particular im 
portance ts the production of the powerful 
group of insecticide aldrin, dieldrin, and 


endrin which, together with the. new 

organo-phosphorous compound “Phosdrin,” 

n insecticide first introduced in the USA 

in 1956, makes Shell one of the world’s lead 

ing insecticide manufacturers. Shell also 

produced two other important pesticides for 
] ] 


e in the ;Oll against plant pests, DD and 


Nemayon soil fumigants, both of which are 
contributing to improved crop yields ir 
many parts of the world. Apart from the 
protection of crops with pesticides, and the 


mportant contribution to public health and 


hygiene, Shell also contributes to increased 
agricultural production through the supply 
of nitrogenous fertilizer New plants in 


clude a unit to produce irea, a solid fe 

tilizer of very high nitrogen content, at 
Ventura (California) in the USA. which 
Was started up in 1956, and a new plant for 


complex nitrogenous fertilizers just being 
completed at Shell Haver the UK. Thess 


units supplement output from older plant 
located in The Nether ind the USA 
Synthetic chemicals from petroleum 
which the Royal Dutch Shell group. of 
compantes has an DIVipy tant position 1! 


clude glycerin, where Shell was the pio 
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neer. The first synthetic glycerine plant 
outside the USA was started up by Shell 
at Pernis in The Netherlands during 1958, 
and a new synthetic glycerin plant at Norco 
in the USA is now under construction. This 
unit will make use of a new process devel- 
oped by Shell involving the use of hydro- 
gen peroxide and acrolein, a highly reactive 
chemical. Ethylene oxide and its deriva- 
tives, such as the glycols and ethanola- 
mines, are to be made on a large scale in 
a new plant at Carrington in the UK which 
has recently been completed. This unit em- 
ploys a direct oxidation process for ethyl- 
ene 

The most rapid advances in recent 
years have been in the field of plastics, res- 
ins, and synthetic rubbers, and here Shell 
has made its greatest efforts in the devel- 
opment of new products and the consolida- 
tion of its position. With the epoxy resins, 
outstanding in their resistance to attack 
and in their adhesion, Shell has made great 
progress, and new plants have been built 
or are under construction in Canada, West 
Germany, France, and Australia, and ex- 
tensions added to the units in the UK, The 
Netherlands, and the USA. 

Shell has acquired control of a polysty- 
rene plant in the UK, and has initiated the 
manufacture of foamed polystyrene board 
at this factory. Extensions have also been 
made to the polyvinyl-chloride plant in 
The Netherlands, and to the polyethylene 
plant in West Germany, in which latte: 
Shell has a joint interest with a German 
chemical concern. Plans have also been an- 
nounced for the construction of a large 
plant at Carrington in the UK to produce 
polyethylenes and polypropylenes, at the 
location where a small unit has been in 
operation for some time producing high- 
density polyethylene. 

Shell is also active in the synthetic- 
rubber field. Production of SBR rubber will 
be started in The Netherlands in a 50,000- 
ton-per-year plant, due for completion in 
1960; and the first commercial production 
of polyisoprene, a synthetic product dupli- 
cating natural rubber, has recently been 
announced at the Torrance plant in Cali- 
fornia, USA 

Looking to the future: In the second half 
of the 20th century, the world is conscious 
more than ever of the need to stimulate 
economic activity. This progress is depen 
dent on energy energy in the right form 
nd at the right price 

During the past 30 years, world energy 
requirements have more than doubled, but 
during this time there have been significant 
hanges in the pattern of energy consump- 
tion. The share of coal has fallen from 
about four-fifths of the total in 1927 to less 
than half today. Increasingly difficult min- 
ing conditions are reflected in high produc- 
tion costs in Europe, while in the USA 
severe competition from other fuels has 
limited coal output 

Oil has provided the world with a read 
ly transportable form of energy which can 


e used in a very wide range of app 





During the past 30 years, the worldwid« 
consumption of oil and natural gas has 
grown more than sixfold. Moreover, oil and 
natural gas have proved themselves to be 
most adaptable raw materials for the man- 
ufacture of organic chemicals. A new in- 
dustry has rapidly grown up producing a 
host of revolutionary products from pesti- 
cides to plastics 

During the next half-century, it will 
prove still more difficult to increase coal 
output in most parts of the world, and the 
impact of hydroelectricity will be local 

ither than general. Despite the long-term 
promise of nuclear power, the bulk of the 
increase in world energy dmand will in- 
evitably have to be met by oil, and natural 
gas, which alone have the flexibility to pro- 
vide for almost every industrial domesti 
and transportation requirement from in- 
creasingly diverse sources 

In meeting these needs, the oil industry 
will have to expand vigorously; output will 
have to be at least doubled in the next 15 
years. There is little doubt that sufficient 
Despite the 


oil is—or will be—available 


greatly increased production of recent 
years, proved crude-oil reserves have 
greatly increased at all points Moreove! 
the ratios of proved reserves to production 
have increased 

It is as certain as anything can be that 
today’s proved reserves represent no more 
than a fraction of the oil which will ulti- 
mately be found to be recoverable from the 
earth’s surface 

In recent years, much attention has beer 
paid to methods of recovering a substan- 
tially higher percentage of existing oil ac- 
cumulations by the application of heat. The 
Royal Dutch/Shell laboratory in Amster- 
dam has done important research on the 
effect of underground combustion of part 
of the oil and the effect of steam injectior 
into the oil formation. It is expected that, 
with these methods, it will be possible to 
raise to about 50% the recovery percentage 


for heavy oil, which otherwise varies from 


10 to 25 Furthermore, the use of thes« 

1 } 1 £14 

methods may be considered in oil fields 

. I ni + j ’ ’ ly + 

vhich cannot be exploited economically < 

ill by conventional means are no longe: 

oO ex! loitable 

Tests on a practical scale are now 
arious stages ol preparation and exec 


tion. both in The Netherlands and in the 
U ed States and Venezuela If the new 


nit 


nethods prove not only to 


f ] . ] 
feasible, but are also economically com- 
1 . 

arable with the customary systems of pro- 

' 1) 1 1 

iuction, the worlds heavy-ou reserves 
13 . “_ 

could, at a very rougn estimate, be doubled 


by advances in recovery methods alone 


As oil approaches its second century, 


its confident of its ability to find, produce 
and refine the oil and gas which the world 
will demand in a range of fuel and chem- 


cal uses which is virtually unlimited. And 
whatever developments the future may 


hold, the companies ot the Re Val D itcn 


Shell group, which have always bee 
the forefront of technological progress, wi 
indoubtedly Play a leading art EN 


WORLD PETROLEUM 








JUNE, 


another 


-~at AZABDT 
Qreal MAIN 
— 


A ‘ " . ; . / 
‘4 M - by | ' >> nwt 
¥ i i ‘ { \ at l/iGve //€ Nl. 


THE new m -VtTe 


The First 


PRESSURE GAUGE 


For Applications 
Requiring 


?UGGEDNESS 


DEPENDABILITY 


CAPACITIES: 3,000 Ibs., 5,000 Ibs., 
6,000 Ibs., 10.000 Ibs., 15,000 Ibs 


1959 


PRESSURE 


GAUGE 
Kei. 


PSI 


j 














See it perform 
at the 
Tulsa and New York 


OIL SHOWS 


Write for Bulletin No. P-85 


oo ‘ 
DA) 0) 309 4} 5 Mole) 54 om 


LONG BEACH CALIFORNIA 


MARTIN: 


HOME OF THE WEIGHT INDICATOR 

















Kuwait Oil Company's 
NORTH PIER PROJECT 


I ROM 1946-55, the export of crude oil and 
» icts | Kuwait had en to 52.44 
il tor per mnum Clor tons) tron 
( nillior ton pe mnun (long tons) 
0 the nerease ! e of tanke pre 
ra Inder construction. it as cle 
tir ort facilities at Mina al Ahmad 
pu th « ht il berths and five ub 
mine bue berths) would be inable t 
‘ th the probable future throughput 
1956, it was decided to extend the port 
t by the addition of more loading 
t! In Jul 1956, proposals tor these 
ditiona cilities were submitted by con 
tin er nee! and it was decided a pier 
ld be constructed some 4! mile north 
tI ‘ t pie capable of export 
ide at 00.000 bbl per hour from Inv ome 
t ‘ ert The N h Pier project 
| t i t! } oyect DI i ted ot 1 pie 
haped nm the | { nstance but capable 
‘ { ntoa T nec il ata tuture 
te he ov nimum depth of wate it ny 
+} OU tt t LWOST ana the pier head 
to b ipable of berthing two 1,000-ft 
tanke on the eaward tace and two 
‘ ( thie mdward ide of the 


pier hes d T 
iarm ine 


35,000 ton 


tons (210,000 bbl) capacity would be. con- 
tructed on the ridge some tive miles inlane 
behind the North Pier. Th tank farn 
vould feed the new pier by gravity throug! 
three 40-in.—-38-in. pipelines, the differenc: 
in level being about 350 ft. The design and 
engineering of the tank farm, gravity lin 


and pier piping system was done by Kuwait 


Oil Co. Ltd 

contractors, T 
the pier was 
Mess! 
const! 
Gee 
Bech 


heel 

and the 
taken by 
Kuwait 
29 OOO tons « 
over 3.100 pile 
vith 18,300 sq 
idministrative 
tion, and con 


at illan \ 


hose handling 
months fron 
1 . wat oO 


oO teed tt Dl a new 


North 


Tank Farn I 


(262.800 bbl) and one of 


and the construction by lo 
he design and ehgineering o 
entrusted to consulti e! 


Rendel Palme & 


uction of the pi vas unde 
rge Wimpey & Co. Ltd. and 
tel Corp The pier vith t 
rf tructural tee] ncludin 
3,000 tons of line pipe, and 


accom tel 


trial, recrea 


ee and the latest type oO 
\ , ,e 

geal will be completed 21! 

the word go, an extremely 


modate 


pipe tr 
above 
1] 
block 
on po-tal 
Te 
i 


accommodates tl 


} 
. COMpte 


treatn 


roon 


WORLD 





fast construction time for a pk ea n¢ 
nearly a mile into the open sea 

The 4,754-ft approach leg s s t 
trestle construction carrying a 12-ft timbe 
oadway with four passing bays and a pipe 
track which can accommodate tive 38-1 
ye 30-in., one 24-in., one 20-in., one 16 
one 12-in., one 8-in., one 6-i1 ind one 
215-in. lines. Each trestle consists in gener: 
of a bent of two 14-ir b 12-ir BFB at 
37-ft centers. In the deepe vater, these are 
plated with two 16-in. by '»-in. plates. Eac 
bent is capped with an 18- by 12- BEB 
>» ft long and the bents t t lb-ft 0 
ente > lr the area ol tl «<i> : D y « 
the administration building the imt ‘ 
piles pe bent is ncreased t te thie 
idditional vidth The t ct ‘ ail cit 
ip into sections of 14 bays, each section be 
ng stiffened longitudinally by 6-in. by ¢ 
I tes k-brac ng at ¢ ip} H¢ 
between each section | t ict I 

on-contraction joint t te tt 

Ove ent Ir additior it the t 
every otn Sector there t tu 
inchne ot pent of twe rig it TI 
pipelines are carried on rolle xe to tl 
trestle bents to minimize cto ‘ 
panslo!r s catered to b iSing itt 
tvpe expansion joints eve 1,000 tt t 
pipe anchor miawa between the Xp 
oints. These joints and ancho t i 
vorted on special concrete ipped bents of 

iKé piles comple tely isolated trie 

ain structure. Thus the mai ippre it 
tructure is isolated from tl pipe t 
either can expand or cont t t t ; 
tecting the othe! 

At a distance of 500 ft back along the 
proach trom the pr nead are situated the 
main administrative and industrial office 
and also. the recreational facilities i 
tanker crews. The industrial block vhict 
houses the fire pumps, electrical sub-statio 
transtormer rectihers tor cathodk te 
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Determined Men Built the Oil Industry 


@ Founder of Sun Oil Company, who proclaimed that ‘the way 
to be successful in America is to give the people better quality and 


value," typifies the special breed who made oil a public servant. 





JOSEPH NEWTON PEW was company ind on h Ss, SONS lohn 
eleven vears old when Colonel Edwin Howard and Joseph Newton, J: 
L. Drake's “I olly” turned the joke who have carried on the business 
on townspeople who had ridiculed sing Kc in 1912 
his perseverance in drilling for oil | Sun Oil has con 

The impact of that historic event uted e advan 
on voung Joe Pew. helping out on chn f th ind \ { 
his father’s farm less than SO miles { hil c 
away, 1s unknown. But some 10 n 1 j 1c , 
vears later he caught the “oil fever” ; ihricants could 
that swept Oil Creek Valley hy | nN hen VC 

Opening a real estate office at 1 | wered the 
Titusville in his early twenties, he products pipe line 5 
soon was trading in oil lands and u | S Shipbuilding & Dr 
mineral rights. Before his thirties he Dock ¢ WW, developed the all 
had gone broke. recouped his losses, welded h 
paid off his debts, and launched a S 0 ring made c 
new enterprise—the commercial use Houdry ( vtic Cracking Proce 
of natural gas JOSEPH NEWTON PEW yes satieiinaialdiniiey ian 

With E. O. Emerson as a partner viding { refiners their first chem- 
he formed the People’s Natural Gas Now the mold w« cust for the ‘ npr h to the rearrangement 
Company in Pittsburgh (the first Sun Company, incorporated in New nil lecul Most recently. Sun 
large U.S. citv to enjoy natural gas) Jersey in L901, and subsequently rr Oil took int forward step in the 
and went on to engage in oil explora- named Sun Oil Company. Techno techn { otar fuel marketine 
tion, production and pipelining in — logical experimentation and financial vith a pment of the Custon 
Ohio and later in Indiana, Hlinois conservatism were to be character Blend ; inst iiineemcaciines Cis 
and West Virginia. In 1894 the part- istic parts of the mold. Others in ' ; ' Poseltila =i a 
ners became owners and operators of — cluded balanced integration. empha Opp - | fi 
a small refinery at Toledo, Ohio sIs On economical transportation, and i ' —— 

One of the things that troubled © the location of refineries adjacent to ee ere 
Mr. Pew most was the high cost of — centers of dense population It : ¢ notable amon 
rail transportation for oil. The Lucas An overriding credo w Mr u , plishments of Sun 
gusher at Spindletop in 1901 pro-  Pew’s stated conviction that “the Oil in building on the blueprint drawn 
vided a source of crude oil near deep — way to be successful in America is to bY Joseph Newton Pew, one of the 
water. Mr. Pew moved quickly to give the people better quality and pecial breed of determined men who 
establish a new retinery on deep value.” ltt I lom to build the oil in 
water at Marcus Hook, Pa.. ana to The forceful personality and in dustry n instrument of service to 
acquire production and storage on domitable spirit of Sun Oil's founder the American people * SuN On 
the Gulf Coast near Beaumont stamped an indelible mark on th COMPANY, Philadelphia 3, Pa 


Pioneering Achievements of Sun Oil Stem from Founder's Credo 








™ ; _ ~e ; i 
SOME SAID IT COULDN'T BE FIRST LONG-DISTANCE PIPE LINE SUN OIL ENGINEERING fr CUSTOM BLENDED MOTOR FUELS 
DONE but Sun moadea ty t for mov t of prod ? w } t t k y ~ ept ina 
nts from naphthe 4, 6 piones na step wm je by n ¢ ommer re ty fc efine ket ‘ f i * latest 
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Pier head at west side, 


and in all buildings there is a false ceiling 
of Asbestolux sheeting for insulation pur- 
poses 

The cinema is the only part of the build- 
ing cooled by a blown ducted system; in all 
other rooms the cooling is done by window 
units supplied with chilled water from the 
central water-chilling plant in the industrial 
block. In front of the building a car park 
has been supplied on the south side of the 
road, and access to the buildings is by two 
foot bridges rising from the car park and 
crossing over the roadway 

The pier head is 2,304 ft long and 126 ft 
wide, with two access ways 25 ft 0 in. wide 
and a central pipe and cable track 76 ft wide 
is supported on 1,978 hexagonal Rendhex 4 
piles 110 ft to 120 ft long and 145 twin 16-in 
by 12-in. by 120-ft BFB fender piles. It is 
designed as a flexible structure with only 
vertical piling, but at both ends there are 
structurally which 
accept the thrust after the ends of the pie 
have deflected 9 in. This arrangement over 


separate strong points 


comes the tendency of all flexible pier heads 
to be particularly vulnerable to tanker im- 
pacts at the end. The main framing of the 
pier which supports the pipe track and the 
roadway stringers has been designed as a 
long horizontal truss which distributes the 
horizontal and vertical loadings throughout 
a large area. To take care of high local 
stressing due to tanker blows, a secondary 
truss has been incorporated along each 
berthing face by incorporating extra brac- 
ings. As this pier is in an open roadstead, 
special attention was paid to the fendering; 
and, as gravity fenders had proved so suc- 
cessful under similar conditions at the South 
Pier, it was decided to adopt this principle 
for the North Pier, 
four gravity fenders, 16 groups on the sea- 
ward 


fac c 


Ea h fe nae 


which has 29 groups of 


face and 13 groups on the landward 
Weighs approximately 75 tons 
a stroke of about 4 ft, has 
absorption of 144 ft-tons at mean 


wate! The 


in air and, with 


an energy 


high fender group cum pier 
structure is then cons have a 


a 100,000 dwt 
she will be resting 


dered to 
When 
is lying alongside, 
The criterion 
accepted is that, when half-laden, she might 
draw 


of 6:0 tt-tons 


capacity 
tanke 
against 


fou 
LOUul 


design 


group 


off and surge back onto the fenders 
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showing fixed fendering and gravity fenders 


{pproach 


at a rate slightly in excess of 1 ft per s¢ 
at high water, the fender group absorbing 
40% of this energy. The front faces of the 
fenders are protected with 12-in. by 5-in 
greenheart rubbing strips bolted to 12-in 
by 12-in. greenheart posts. Down the longi- 
tudinal center line of the pier head runs a 
20-in. by 12-in. BFB tension member to 
distribute the longitudinal thrusts from the 
pipe anchors which, for convenience, have 
been arranged in groups through the whole 
head structure. 

The approach roadway, pierhead access 
ways, and crossovers are all timber-decked 
with open 12-in. by 4-in. Douglas fir, and 
are designed to carry a 10-ton fire tender 
Although the decks have been designed to 
carry a 10-ton fire tender, it was decided 
that fire fighting would be done from fixed 
hand-held 


equipment, because it is never possible to 


installations supplemented by 
guarantee free access along the pier head 
to fire tenders because of mooring ropes 


Accordingly, the pier is covered from 24 
monitors on 45-ft towers, each with its own 
individual 500-gal foam-compound tank and 
supplied with HP fire water from a ring 
main. In addition to these, there is a sprink- 
ler system underneath the deck and pipe 
track for cooling and blanketing purposes, 
and hydrants are located at suitable places 
for fire hose and portable foam apparatus 
The 


eally-driven vertical-spindle pumps of 1,400 


fire pumps—two four-stage electri- 


gal per min at 620-ft head capacity—supply 
a 50,000-bbl fire water tank at the North 


Tank Farm, which is used for pressurizing 


the North Pier fire main and immediate 
first aid. It also acts as a reservoir from 
which the North Tank Farm fire pumps 


draw their supplies for pressurizing the fire 
Each of the 
capable of a maximum throughput of 6,750 


mains there five berths is 


tons per hour of crude and, in addition 
bunkering facilities are provided 

It is that the 40-in.—38-in 
gravity mains are each capable of supply- 


50.000 bbl per 


estimated 


ing at a rate of hour, and 
provision has been made for installing two 
further mains at a later date if this is found 
The 24-in. HBFO line has 
an estimated capacity of 2,000 tons per hour, 
the LBFO line 1,000 tons per hour, and the 


MDO line 800 tons per 


to be necessary 


hour. Each of these 


li ne 


expansion oints 


products is metered at each berth by posi- 
tive-displacement meters, and an in situ 
meter calibration system is installed where- 
by meters can be checked during operations 
if necessary. Provision has also been made 
in the design for the metering of crude-oil 
throughput when meters of sufficient capac- 
ity are available 

The 


tower over the southern strong point, and 


pier control office is situated on a 
its first floor is 45 ft above the pier head 
deck. It the 
office on the top and, below the pier master’s 
office, the 
office, and the berth operators’ supervisor's 
office 
units supplied from a flameproof water- 
chilling plant at the foot of the tower, with 


houses on two floors signal 


pilot’s room, marine general 


The building is cooled by window 


a flameproof water heater which is used 
during the winter for heating. Further, there 
are three berth operators’ offices on the 


deck, 


phones, desk, etc., 


containing an office with tele- 
and shelter for the berth 
operating crew, wash-hand basin and lava- 


jetty 


tory. Each of these booths is cooled by its 
own self-contained flameproof veranda unit 

The construction of this pier in so short 
a time can be attributed to an excellent site 
organization, a very well laid-out stores and 
fabrication yard for the mass production of 
structural members, the design of welded 
joints with plenty of tolerance for fitting, 
and extreme accuracy of pile spotting and 


driving—on many occasions the piling barge 


being positioned to ‘4e-in. The design of 
the jetty was such that most of the work 
was repetitive; thus the fabrication yard, 


while proceeding at full bore, could build 
up a large stockpile of structural members 
ready for fabrication. The morale and spirit 
of the construction crews were kept at high 
pitch because of the visible progress which 
was made. The supply of material from the 
United Kingdom and other sources was in 
the main up to schedule, though there were 
the usual setbacks always experienced on 


a project ol this size Part of the success of 


this operation can be attributed to the 
enthusiastic support given by the Kuwait 
Oil Co.’s local executives to the consulting 
engineers’ representative and staff; they all 


combined with the contractor to work to- 
as a unit to effect the best p: 


vethe! 


job in the shortest time ENI 
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West India Line, since its inception, has specialized in the ocean transportation of all that is bi 
generally difficult to move. This is accomplished by a fleet of newly constructed shoal draft ves 
on beaches nearest jobsite as well as at dockside. 

All West India’s vessels are rated highest class with the Classification Societies, thereby making full cargo insurance 
overage possible in their sphere of operation which includes the Gulf ports, the islands of the Caribbean, and both coast 
of Central and South America. 

Among our satisfied customers are oil and drilling companies for whom we have moved drill rigs to and from beache: 
man-made sand spits, deep-water ports and shallow rivers. Those for whom West India Line has transported virtually all 
materials include a bauxite mine, an $80,000,000 processing plant, a fertilizer plant, an irrigation project, and to specifi 

ntries the continuing shipments of earth moving equipment manufactured by well known firms. Names w be pplied 


request 


Let us quote on your shipments in our area. We will study diff t loading or discharge prob! 


ylem 


rive ot a solution 


M V INAGUA ARROW, 


NAGUA WAVE 


d M V INAGUA ROVER 


west oe: e~ oe shipping company, in2e 
777 wiscayne bvoulevard, miami Sea, florida 


telephone: franklin 9-86453 cable: wisco 


Inagua Rover* M/V inagua Trader* MV Inagua Wave* MT Inagua Cay * MT Inagua Shipper * M/T Inagua Tern 
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Our operation is flexible, made possible by the choice of 








studies of filters, pumps, surge pressures, 
etc. Detecting and excluding water, even in 
minute quantities, is exceedingly important, 
and work at Thornton has made two notable 
contributions toward the solution of these 
problems. One is a water-sensitive portable 
indicator, and the other a failsafe quality 
control valve, the Fuel Monitor, which shuts 
off the flow of fuel when water is present 

Acid corrosion in engines has been a 
major factor in producing wear, and it was 
a problem to which Thornton paid particula 
attention, both in spark-ignition engines and 
diesel engines. As a result, the laboratorie 
were able to recommend moter -oil formula- 
tions which reduced this type of wear to a 
minimum. Also the study of wear of othe 
types is included in the research of lubrica- 
tion 

Engine lubrication research has’ been 
greatly facilitated by the radioisotope tech- 
nique, and “Shell” Research was first in the 
United Kingdom to use radioactive piston 
rings in test engines. Thornton has retined 
this technique so that continuous measure 
ments of wear can be made in a test car 
under actual driving conditions, and it i 
now possible to obtain information on 
engine wear which is not available by any 
other method. In the case of diesel engines 
the use of additives in the lubricating oil has 
led to an increase in the overhaul period 
from 60-70,000 miles to 200,000 miles. Also 
lo! dit se] Cnying s, Thornton has developed a 
running-in compound which accelerates the 
breaking-in period. The additives incorpo- 
rated in this compound is a special com- 
bination of polishing agents which are an 
integral part of the compound 

Very promising results are being obtained 
sa result of studies Thornton is making on 
metal-working lubricants. An entirely new 
approach to the formulation of rolling oils 
hows promise of greatly speeding up the 
rolling operation and improving the su: 
face finish. Incorporated in these new lu 
bricants are special compounds which come 
out of solution § at predetermined tem 
peratures. In the aviation field, work at 
Thornton has contributed to the successful 


formulation of a line of extreme-te mpera- 























ture-resistant greases which are meeting 
the needs of the new generation of turbine- 
powered transports 

For the past several years, Thornton has 
been studying lubrication problems which 
can be expected in nuclear power sta- 
tions. A cobalt-60 source of gamma ra- 
diation was installed to provide infor- 
mation on the effects of radiation on 
petroleum lubricants. As a result of this 
work and similar work at the laboratories 
of other companies of the Royal Dutch Shell 
group of companies, the first commercially 
available range of radiation-resistant lubri- 
cants for nuclear power plants, known as 
Shell APL Series, was introduced in 1957. 
These products are in regular use at Brit- 
ain’s atomic-energy station at Calder Hall 
and at the UK Atomic Energy Authority's 
Research Establishments at Harwell and 
Dounreay and at the authority's laboratory 
at Windscale. In addition to their use in th 
UK, Shell APL grades are being supplied to 
a number of nuclear research establish- 
ments in France, Denmark, Norway, and 
Sweden 

Shell Research is in close touch with 
Shell Tankers Ltd., and provides technical 
assistance when possible. A major technical 
problem in this field is that of corrosion in 
the cargo and ballast space of tankers. Since 
the war, the extent of the problem has in- 
creased not only by the increases in total 
tonnage, but by the increase in the size of 
tankers which may exceed 100,000 dwt. It 
is estimated that, without protective meas- 
ures, a fleet the size of that operated by the 
various Shell companies concerned would 
suffer a loss of £2 million per annum 
because of corrosion The most promising 
method of protecting cargo tanks at the 
moment appears to be based on the applica- 
tion of surface coatings made with Shell 
epikote resins. Such coatings are particu- 
larly attractive for new ships where surface 
preparation is not so difficult as in tanks 
which have already been subjected to corro- 
sion. Studies of more orthodox materials 
like bitumen-based coatings are under way 
with particular reference to the protection 


of permanent ballast tanks 








Attention is also being paid to the protec- 
tion of the sterns and propellers of tankers 
by the trailing anode technique, and the 
results obtained so far appear to be most 
encouraging. 

Woodstock: For many years Shell com- 
panies have been close to the agricultural 
community not only as suppliers of fuels 
and lubricants, but as suppliers of chemi- 


cals. During the past 15 years, control of 


pests has been revolutionized by the intro- 
duction of organic chemicals, and Shell 
companies have pioneered in the develop- 
ment and application of these highly effec- 
tive insecticides, fungicides, and herbicides 
This effectiveness is largely due to the ex- 
tensive research which has preceded the 
marketing of these compounds. About five 
years ago, the importance of centralized and 
coordinated research effort in this field was 
recognized, and all European agricultural 
research was placed in the hands of Shell 
Research and carried on at the Woodstock 
Agricultural Research Cente Here some 
50 to 60 scientists devote full time to the 
search for new agricultural chemicals 
initiate the development of n« products 
and seek solutions for specific problems 
which arise in the field. Shell Researcl 
keeps in contact with related research going 
or. at the Shell Development Co.'s agricul- 
tural laboratory at Modesto, in California 

It was owing to investigations made at 
Woodstock that the best use could be made 
of dieldrin, the most successful insecticide 
for the control of locusts in the Middle East 
Woodstock made a thorough study of the 
reaction of locusts to this chemical, with the 
result that the most effective method and 
rate of application could be employed. In 
the course of this work, considerable data 


1 


were recorded which have contributed 
much to our knowledge of control proce- 
dures 

One of the important fields of investiga- 
tion at Woodstock is concerned with the 
duration of the effectiveness of sprays, dusts, 
etc. Laboratory findings are then followed 
up by field studies. For example, following 
discussions with the World Health Organ- 
ization on inethods of controlling mosqui- 
toes, a Woodstock entymologist spent con- 
siderable time in East Africa working with 
local health authorities on the behavior of 
an insecticide when applied to the walls of 
mud huts. These studies supplemented the 
laboratory findings and provided an under- 
standing of the role played by local condi- 
tions of heat, humidity, and soil chemist: 
in the application of the chemi 

Woodstock has had to develop and modif; 


techniques for determining trace quantities 


of chemicals on crops. It has made many 
contributions to these techniques, and is 
constantly receiving requests f guidance 
from government bodies and consumers 

A new biological laboratory is schedul 


for completion at Woodstock in 1960. Re- 


moval ot the present b logical saboratories 
to these new quarters will mean that sp: 
will be released into which the researc} 

: . 

chemicals can expand t ne tl } 


increasing effort 1 st ENI 





WORLD PETROLEUM 





PETROLITE 
demonstrates its 
complete 


“ROUND-THE-WORLD” PETROLEUM SERVICE 


ted to visit the Ps 
ath W ld Petroleum Congr 


WORLD 
PETROLEUM 
CONGRESS 


Chemicals and Services from the T R ET 0 q TE Divisions 


Par 


it re | 
mmerce in Washinet 
the TRETOLITE® De 
in the O m ' 


J 
=, = / 


4 S. 


- - 





PETRE<O 


DIVISION 


TRETOLITE 


JUNE, 


COMPANY 
DIVISIONS 


19.59 


1390 East Burnett Street 


St. Louis 19, Missouri 
362 Marshal! Avenue 
Los Angeles 22, California 
5515 Telegraph Road 


ge - / 


* 
the 
« 
* 
e 
x 
J 
o 
* 


VENEZUELA 
CANADA: Edn t 
309 Alex 


ENGLAND 


MEXICO: Mex 
BRAZIL: Rio de Ja 
TRINIDAD: Port of Spa 
PERU: Talara, Ir : 
GERMANY: Frankfort, a 
NETHERLANDS: Tr Hagu 
ITALY Petre is 

T t 


KUWAIT. Al K 
JAPAN (Pet 


i pecihe J duct and appliecat 
‘ t TOLAD® Fuel O Additive { 


th TRETOLIT! 
h TRETOLITE pi 
PRETOLITE | 


PLAN NOW 
TO VISIT THE 
PETROLITE EXHIBIT 








Four Decades Of Petrochemicals 


; terms of hydrocarbon consumption, the 
| petrochemical industry is a minor factor 
In 1957, its raw material and fuels require 
ments accounted for somewhat less than 4 
of Americas hydrocarbon production But, 
in terms of chemical output and dollar vol 
ume, an entirely different story is told 


Thus, ir 


1958, total output in petrochemical 
is estimated at 42.5 billion pounds, or 27.9 
of total USA chemical production. The 
combined value of petrochemicals produced 
during 1958 is reported at $5.2 billion, o1 
56.6 of total chemicals valuation 

Among organic chemicals, petroleum-de 
rived materials are even more preeminent 
They account today for 80 of USA output 

only 45 in 1945 

Petrochemicals have reached their pres 
ent leading position in the chemical field 
from a start which dates back little more 
than one-third of a century. It is difficult 
to tell--and also somewhat academic just 
who produced the first chemicals from pe- 
troleum sources. Most authorities, however, 
date the origin of the petrochemical in 
dustry from two operations Esso's produc 
tion of isopropanol at Bayway, N.J., in 1918 
and Carbide and Carbon’s ethylene-glycol 
operations which began semicommercially 
at Clendenin, W. Va., in 1920 

These two chemicals were a particularly 
fortunate choice for the young industry 
Both have shown continued growth and, 
even as of this date, ethylene glycol is the 
largest ethylene consumer, while isopropa 
nol still constitutes the chief chemical mat 
ket for propylene : 

The production of ethyiene glycol and 
isopropanol ushered in an era in’ which 


Chemical Engineer, White Plains, N. Y. 








by Peter W. Sherwood 


olefins were the only important hydrocar- 
bon resources of the petrochemical indus- 
try. Advantage was thus taken of the most 
reactive hydrocarbons which were uniquely 
available from petroleum sources (ethylene 
formed in the course of byproduct coke- 
oven operations has never been a signifi- 
cant factor in the USA chemical picture) 

Subsequent progress of the petrochemical 
industry has taken three courses: (1) ex- 
pansion of total markets for established 
petroleum-derived chemicals; (2) inroads 
ol petroleum raw materials into chemical 
markets which had traditionally relied or 
different sources of supply: and (3) devel- 
opment of new commercial chemicals from 
a petroleum raw-materials bas« 

1. Expansion of Total Markets: Increase 
in the demand for an established chemical 
is due to three de velopme nts: (1) the rise 
in the economy as a whole; (2) raised pet 


capita consumption of the chemical 


na 
given market; and (3) development of new 
outlets for the chemical. Of these three fac- 
tors, only the last two can be significantly 
influenced by any single segment of the 
industry. The extent to which such influ- 
ence may be exerted is largely a measure 
of technical alertness. Technical service will 
uncover new areas for product application 
process advances will show the way to a 
lower manufacturing cost and, in result, a 
product which can be more attractively 
priced 

Applying such techniques, the  petro- 
chemical industries have chalked up a most 
successful growth record for established 
chemicals. Between 1929 (or first year of 
substantial output) and 1956, the average 


annual growth rates of some of the more 


important products in this category were 
as follows: 40 per year and over: poly- 
ethylene, styrene, butadiene, petroleum- 
30-40 pe 


20-30 per year 


based synthetic detergents 
jear: pentaerythritol 
vinyl chloride, urea, xylene, pers hloroethyl- 
ene; 15-20', per year: petroleum polymers 
synthetic methanol, phthalic anhydride 
10-15 per year: acetic anhydride, acetone 
ethylene oxide, formaldehyde, phenol, syn- 
thetic ammonia 

Only a relatively few successful petr« 
chemicals have shown an average growt! 
rate below 5 Included in this group are 
ethyl acetate (2°), glycerin (2.7°, ), ethyl] 
alcohol (3 - and benzene (3 ). It is sig- 
nificant, however, that the rate of growth 
of these produc ts [rom pe troleum stocks ha 
been very much greater. The reason here 
is that petroleum-based feed stocks have 
taken over from other raw materials, ar 
aspect which we shall discuss below 

By way of comparison, we might mentior 
that the gross national income in_ the 
United States has risen by an average 3.5 
per year between 1929 and 1956—(in terms 
of constant-dollar value). Petroleum de- 
mand has experienced an average yearly 
growth of 6°, during the same period 

An important factor here is that the 
petrochemical industry has been able to 
serve as the most economic supplier to the 
rapidly grown plastics, synthetic-fibers, and 
surface-coatings industries. Beyond that, 
however, the end-uses for petrochemicals 
Again, 
the point can best be demonstrated by a few 


I 


reach into nearly every industry 


individual illustrations, as shown in accom- 
panying Table 1. The lis* is far from ex 


haustive 
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Table 1 End Uses for Petrochemicals 
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Newman-McEvoy Valves assure 
the efficiency of any installation by reason of 
their tightness, reliability and ease 


of operation. 
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Newman-M Evoy 


VALVES are 
Automatically 


Gasketed 


at Gates and Seats 





It is usual to gasket all screwed or flanged valve 
connections to ensure tightness. But tightness is even 
more important between valve gates and seats 

where there is movement. Leakage not evident from 
Outside exists around moveable parts in some 

valves. Newman-McEvoy Valves eliminate internal 
leakage. An exclusive, patented, self-sealing syste 
automatically gaskets gates and seats at every 
operation, stopping leaks the instant they start 

Only Newman-McEvoy Valves provide this outstanding 


assurance of tightness and economy 


Literature available on request 
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THE FULLERS’ EARTH UNION 


NATURAL 
FULLERS’ EARTH 


powder as copper chloride carrier 
and granules for improving 
kerosine 


ACTIVATED 


FULLERS’ EARTH FULLERS’ EARTH 


adsorbent, free-filtering clay for 


p Pro duc ts contact treating lubricating 
— } 
7 OuUS 


“FULLOID’”’ for 


high yteld drilling 


te industry 


TECHNICAL SERVICE. 
Enquiries receive 
careful attention from 
our technical and 
research department 


We shall be glad to send you further infor 


THE FULLERS’ EARTH UNION LTD. 
Patteson Court, Nutfield Road, Redhill, Surrey, England 


Telephone: REDHILL 3521. Telegrams: ‘‘ FULLION, REDHILL.” 
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Vonsanto Chen al Ca’s acetylene nit at Tevas Cit Tevas 


Table 2 Basic Chemicals in Petrochemicals 


Petrocnemical Feed Stock 


Synthesis 


Classical 





Source 


, 
Continued from page fh 


Still another consideration which has 
made the petrochemical industry an effec- 
tive competitor with alternative sources has 
been relative price stability. Here, the 
classic example is glycerin. As a byproduct 
of soap manufacture, the price of this 
chemical had been notoriously dependent 
on fluctuations in the cost of fats which 
serve as raw material in the classical manu- 
facturing process. The introduction of pro- 
pylene-derived synthetic glycerin in 1948 
has permitted the writing of long-term 
supply contracts at relatively stable prices 
In the open market, too, the arrival of syn 
thetic glycerin has had the effect of improv- 
ing price stability and of exerting a general 
downward pressure on glycerin price (ex- 
cept during the Korean action). Price i 
ate 1958 was quoted at 27.5 cents per pour 
in tank cars. This compares with 39 cents 
1948 

The petrochemical industry's 


in syntheses of organic chemicals from olk 


fins. Today, its raw-material base for orgar 

chemical products tikes in the followings 
additional areas cetylene—traditionally 
obtained from lime and cok: ( tic hy- 
drocarbons—traditionally obtained tron 


coke ovens and _ tar-distilling operation 
paraffinic hydrocarbons—traditionally a pe- 
troleum product 

Beyond that, the industry now enjoys 
strong position in the field of certain inor- 
ganic chemicals. Here, the most important 
members are ammonia and sulfur 

Ammonia itself is, of course, principally 
dependent on a low-cost supply of hydro- 
gen. Chief source of this gas is synthesis 
gas, a mixture of carbon monoxide and hy- 
drogen which finds other important end- 
uses in the production of methanol and of 
Oro alcohols 

The classical source of synthesis gas (o 
water gas) is the reaction between steam 
and coke. The petrochemical industry's 
entry as a source of synthesis gas was facil- 
itated in a period when prices of gaseous 
hydrocarbons were low (e.g., immediately 


following World War II when natural 


was available in the Brownsville, Texas, 


Ras 


area for 5 cents per mcf). Steam reforming 
of methane—coupled in some cases with 
partial combustion by air and, at a later 
date, by tonnage oxygen—took over the 
controlling position as source of synthesi 
gas and hydrogen. In 1942, natural-gas r 

forming accounted for 11‘, of installed am- 

4 


monia capacity in the USA, which was 830 


000 short tons at that time By 1949, the 


share of natural gas had risen to 38 
ammonia capacity (1.6 million tons). By 
1956, ammonia capacity had eacned 18 
million tons, and 79 ot this amount was 
ependent on synthesis gas from methane 
The widespread adoption of catalyt 
naphtha reforming processes durir tl 


g | 
1950's made availabl cheap by} roduc t ny 
drogen which has now beceme the most 
i 7 
rapidly growing source of ammoni: By 
1956, byproduct hydrogen already was 


vunting to 10 tow 
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Elemental sulfur is the second most im- still continue to accumulate momentum. - 1 new elastom a stereospecif 
portant inorganic product of the petro- though cost of raw materials is rising and propylens 
hemical industry. This element is recov- refinery processes compete fo1 
ered by the partial combustion of H.S re- feed stocks, the requiremet 
overed from petroleum gases. A few plants ical consumer will 
levoted to this conversion were operated as conversion 4 rocal I ical he n re arge-scal 
early as 1929 (e.g., by Phillips Petroleum I in § ral =. n. it ld reospec 
Co., at Crane) ilfur recovery trom pe- 
troleum sources did not, however, become 
significant in the United States until 1944 
when the first modern unit of this type was 
taken onstream at McKamie, Ark. Since 
then output has grown to 646,000 long tons 
n 1957, 8°) of total USA sulfur product 


luring that yea! 

A list of chemical syntheses in 
petrochemical industry has taker 
tirely or in part from othe: 

rse of its short history would 
Table 2 vives some ) 

basic chemicals in this 

1 be « xpal ded almost at w 

the petrochemk al ind 

seen one majo project 

Brownsville, Texas) for the synthesi 
id petroleum hydrocarbons the 
natural gas as feed stock. Ar 

t factor in the economics ol! the 


was seen in the tormation ol la! 


I ¢ xygenated hydrocarbons (ac 
ethanol, n-propanol, etc.) as 
The project Was insuccessful 
technical and economic reason 
ibandoned in 1957. (Parts of the plar t 
ibsequently taken over by Union C 
other purposes. ) 
} De sel pment oT Ne c Cr 


Chemicals: Since its early years 


rochemiuci 
atural di 


expect 
into the 
ochemical industry had added petrol im 
of chemicals which had not the 

ously been commercially available (« 


possibly at very much higher prices) 


list of the mere successful chemicals 
group would certainly have to incl 
following 
Acetone « vanhydi In, acetophenone i 
lein, acrylonitrile, adiponitrile, ally] alcohol 
allyl chloride, butadiene, diacetons 
lodecy! benzene sulfonates, dodex yi 
epichlorohydrin, ethanolamines, ethy 
zene styrene, ethylene dibromide 
dichloride, isob ity] alcohol, isobu 
isoprene, mesityl oxide 

lates, methyl ethyl ketone, methy!] 
arbinol, m« 

ro alcohols 

il d low } ress 

iconol pro} vlene 
phthalic acid, tri 


li 
i 


; 
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a hole no deeper than 
ars ago, nave come en 
petroleum gives us fuels 
ving man from earth to the m 


Such explorations can bring new 


ne Value, 


Standard Oil Company (New Jersey) 











BRITISH PETROLEUM EQUIPMENT 


r the first general meeting of the Coun- 
A cil of British Manufacturers of Petro- 
leum Equipment (CBMPE), T. L. Bonstow, 
then honorary secretary, said that he had 
interested himself in getting the council 
tarted because he had been “in the oil busi- 
ne since 1911 


had the idea of boosting British manufac- 


and long years ago I 


turers in supplying petroleum equipment 
that has been the object I have had 
teadily before me 
Negotiations and “hard thinking” going 
back to early 1942, Mr. Bonstow recalled 
had resulted in the calling together of “The 
British Development Co. for Petroleum 
Installation.” It was intended as a political 
move by manufacturers interested in mak- 


g equipment for the petroleum industry 
to let the government know the available 
capacity in the country” with special refet 
ence to international negotiations concerned 
with the postwar rehabilitation of the oil 
industry. The current title was decided on 
hortly after, as being more suitable and 
de criptive 

The first gene ral meeting wa held, July 
1948, under the chairmanship of S. T 
Robson then London manager of Head 
Wrightson & Co., who had taken a leading 
part in the prior consultation; and C. R 
Sams, the first honorary treasurer, re¢ 


ported the membership as already numbet 


ing 93 firms. Now there are some 450 mem- 
ber-firms, and an information service ha 


been opened for those interested in the in 
dustry but not qualified for membership 
This first general meeting accepted Mi 
Robson's definition of CBMPE aims and ob 
jects as being “educative, publicity and 
propaganda type, and concerned essentially 


with a common broad, commercial program 
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taking no active part whatever in associa- 
tions, trading, price fixing, quota arrange- 
ments, and the like Standardization 
was among the matters discussed as vitally 
necessary if the British petroleum equip- 


ment industry was to progress. It was felt 


- that the concept would enable British firms 


to coalesce into a new and independent sec- 
tion of industry capable of creating an ag- 
gressive policy, so that officials concerned 
in postwar negotiations would have a com- 
plete picture of the scope and capabilities 
of this section of industry for future devel- 
opment 

The council opened its own offices in 
November 1943, when Miss D. B. Jaques 
joined the staff. In 1945 she became secre- 
tary, with Mr. Bonstow assuming the title 
this 
role until 1957, when he became the tech- 


of technical adviser. He continued ir 


nical consultant, and G. C. Carr took up the 
appointment of technical advise: 

At the 1948 general meeting, Mr. Robson 
Successor as chairman E F E Howard, ol 
Hayward Tyler & Co., a founder-membe) 
of the council—was able to claim that it 
had “reached its first objective.” recogni- 
tion and consultation by oil companies, 
government departments, and by others 
interested in the industry. He set as the next 
objective “closer cooperation with — the 
petroleum industry and the furtherance of 
member interest in the knowledge ol 
petroleum equipment.” 

During those five years to 1948, many of 
the council’s principal activities had been 
started, as the following brief details illus- 
trate 

The Classified List of Equipment and 
Services,’ one of the first activities, was 
started in 1943 

British Petroleum Equipment” 


ennial catalog 


the bi- 
was first published in 1947 
“British Petroleum Equipment News” 
which started as an occasional periodical in 
1947 and became quarterly shortly afte) 
News services and technical inquiry work 
were also among the first activities being 
put in train when offices were opened 
Standardization work started early 1944 
by informal technical discussions between 
members interested in any particular line 
of eqiupment; these led to joint working 
with the British Institution from 1945 on 
Two overseas MISSIONS were organized 
to the Caribbean in 1946 and the Middle 
East in 1947. These led to informal discus 
sion meetings in various centers, to the 
formation of regional committees, and to 
overseas luncheons and discussion groups 
The first five years to 1948 were indeed 
fruitful of good foundation work 
The third CBMPE chairman, the late 
Douglas Wilson (The United Steel Com 








panies Ltd.), took office in 1951, fresh from 
taking part in OEEC Mission No. 57 to the 
USA in that year. This was followed ir 
1953 by OEEC Mission No. 121—the Intra- 
European Mission, led by Mr. Wilson 

when real impetus was given to the idea of 
a European federation. A resolution adopted 
at the Third World Petroleum Congress, at 
The Hague in 1951, had urged that western 
European countries should try to establish 
common standards for petroleum equip- 
ment: The session at which this resolution 
was adopted was under Mr. Howard as 
chairman of the CBMPE. Thanks to French 
initiative, and with active help -from the 
council in support of Mr. Wilson’s special 
interest in the matter, the Federation of 
European Petroleum Equipment Manufac- 
turers was formed i 1953 with head- 
quarters in Paris, and with Mr. Wilson as 


‘ 


its first president 


I 


From the outset of his chairmanshiy 
therefore, Mr. Wilson was able to point t 
widening horizons.” He wished to see the 
council “promoting and encouraging long 
term process research in cooperation wit! 
the oil companies”; and the Chemical and 
Petroleum Engineering Exhibition, so suc- 
cessfully held in 1958, in conjunction with 
the British Chemical Plant Manufacturers 
Assn., was born during his period of office 
G. V. Sims Le Grand—Sutcliff & Gell Ltd 
took over the chairmanship in 1956, but 
relinquished it early’ in 1957 to become the 
council's director. During his period of of- 
fice, the third overseas mission came to 
fruition; and the technical economic and 
good-will mission to Canada, under the 
leadership of J. M. Storey, CBE (Dew 
rance & Co. Ltd.). left for Canada in May 
1957. Its report aroused considerable inte: 
est on both sides of the Atlantic. Mr. Storey 
CBE is now vice chairman of the council 
The present chairman—G. H. Thorne 
Dawnays Ltd.)—took office, July 1957, and 
again his period of office has been marked 
by yet another development in oversea 
activity, this time in Latin America 
Early in 1958, the president of the Board 
of Trade, having just returned from Mexico 
asked council members to meet him to dis- 
cuss the f re-establishing 
British-Mexican trade. He recommended 
the CBMPE send a fact-finding and good- 


will mission to Mexico speedily to follow uj 


} 


possibilities oO 


the good will his visit had created. A mis 
sion was formed which went to Mexico at 
the end of February 1958: Its members wer: 
Peter Matthews (Stewarts & Lloyds Ltd.) 
F. R. Newman (Newman, Hender & Ci 
Ltd.), and G. V. Sims 

A result of this mission was that a party 
of Pemex officials visited the UK during the 


Chemical and Petroleum Engineering Ex 
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director 





hibition at Olympia in June 1958, and made 
it clear they were impressed by what they 
aw there 
Some of the points mentioned briefly 
above are worthy of amplification 
Equipment Exhibition—The June 1958 
exhibition already mentioned, the first to be 
organized, was felt by all concerned to have 
been a success and sufficiently encouraging 
to be regarded as only a beginning. Thi 
joint exhibitions’ committee has agreed to 
upport the promotion of a second national 
exhibition. This will also be at Olympia, in 
London, in June 1962. A four-year period 
appears best from the aspects of develop- 
ments within the industry, the international 
conference and exhibition program, and the 
availability of Olympia 
World Petroleum Congresses——-The coun- 
cil has made a practice of interesting itsel! 
actively in these gatherings. and for the 
Fifth World Petroleum Congress in New 
York has taken stand No. 496 at the Petro 
leum Equipment Exhibition 
Standardization One of the council 
earliest, and subsequently most rewarding, 
activities initiated by Mr. Bonstrow was the 


ill-out effort to draw British manufac 


ture! attention to the vast potential home 
ind export market in specialized equip 
ment for the oil industry and to the essen 


tial need for standardization and rational- 


ization in design based on accepted 
American practice to insure uniformity and 
interchangeability of items commonly used 
by international oil companies 

As new tirms entered the equipment field, 
the council grew rapidly and within a few 
vears had up to 20 technical committees en- 
aged on these problems, Their efforts, sup- 
ported by the oil companies (later through 
the medium of the Oil Companies Materials 
Committee, now renamed the Oil Compa- 


nies Materials Assn.) prompted the British 


Standards Institution (BSI) to form the 
Petroleum Equipment Industry Standards 
Committee. This body, with its related Pe- 
Engineering Equipment (PEE) 
Committees, has produced some 35 stand- 
ards, and at present is engaged on 17 more 
new and revised standards in the PEE 
series alone 


troleum 


} 


A recent standardization development is 
that BSI has requested Mr. Carr—CBMPE 
technical adviser—to undertake the metric 
conversion of all imperial measurements in 
the text and tables of nine existing stand- 
ards for valves and fittings, a task involving 
many thousands of conversions 

Valuable work, not lending itself to joint 
standardization, has also been carried out. 
One example is the work of the joint com- 
mittee for the study of corrosion problems, 
set up in 1950 at the oil companies’ sugges- 
tion. Three subcommittees (each with sev- 
eral panels) were set up to cover: (I) 
corrosion by combustion gas of tube sup- 
ports; (II) protective coatings for buried 
and submerged structures; and (III) cath- 
odic protection of buried and submerged 
structures. By 1951, committees II and III 
had stimulated commercial developments 
which were considered best continued be- 
tween individual users and suppliers. By 
this time, committee I had set on foot some 
valuable research, and its convenor—D1 
L. B. Pfeil, of The Mond Nickel Co.—still 
has in hand some studies on samples of 
alloy materials exposed to corrosion by the 
combustion of fuel oil containing vanadium 
pentoxide and sodium chloride 

Technical Information and _ Inquiries 
Apart from regular council news and the 
periodical market information service sup- 
plements, members are supplied weekly. 
with circulars of industry news and techni- 
cal information based on published material 

The technical inquiry service has in- 
creased in scope over the years, and ranges 
trom questions related to the “Classified 
List of Equipment and Services” to a wide 
variety concerning operational techniques, 
materials, and specialized plant. Apart from 
ubscribers, the service has been made us¢ 
of increasingly by public bodies, government 
departments, British and other oil com- 
panies, export and import agencies, and a 
wide range of public entities 

The “Supplier’s Guide” surveys, inaugu 
rated recently by Mr. Carr, are proving 
seful in the promotion and furtherance of 
the export of petroleum plant and equip- 
ment 
Publications—Since 1947, the 
“British Petroleum 
Equipment” and “Classified List of Equip- 
ment and Services” has been published bi- 


ennually, and copies of the latest edition 


combined catalog 


the 1959-60, containing some 790 pages of 
announcements from 320 members—will be 
available at both the World Petroleum Con- 
gress and the European Technical Con- 
gress. This catalog has come to be used 
throughout the petroleum industry as an 
invaluable guide to the wide range of 


British mechanical engineering equipment 


The quarterly magazine “British Petro- 









leum Equipment News,” enjoys circulation 
similar to the other publications, and con- 
siderable importance is attached to its occa- 
sional “special language” numbers: An edi- 
tion in Arabic is now in preparation. 

Other Activities—Bare mention must suf- 
fice for many other CBMPE activities i: 
London and its regional centers: The in- 
formation discussion meetings at which oil- 
industry specialists keep members informed 
of particular avenues of technical interest 
the “overseas” meetings at which talks are 
given on outstanding developments abroad 
the annual dinner, where well over 1,000 
members and their guests get together reg- 
ularly in a social atmosphere; oil installa- 
tion and inter-works visits have long been a 
popular activity. 

From all this record, it must be clear that 
the foundations laid by the foresight of 
T. L. Bonstow and C. R. Sams in the late 
war years were indeed sound. The aims and 
objects they had in mind for the Council of 
British Manufacturers of Petroleum Equip- 
ment have been developed faithfully and, 
what is more important, expanded in keep- 
ing with the needs of a British industry 
whose virility has grown by leaps and 
bounds. 


New Development: The latest CBMPE 
development is announced as this review 
goes to press. It is without doubt the most 
important step this body has so far taken. 
This is the registration of a subsidiary 
British Oil Equipment Credits Ltd.—with 
a nominal capital of £100 in £1 shares. Its 
objects are stated to be to create and op- 
erate schemes to provide and/or obtain 
finance in connection with the sale on de- 
ferred terms to overseas purchasers of 
products of the UK petroleum equipment 
industry, for use anywhere in the world 
by the petroleum industry, and to obtain 
insurance cover for due payment by such 
purchasers for such products 

Chairman of the new company is E. F 
E. Howard (Hayward Tyler & Co. Ltd.), 
and the managing director G. V. Sims 
(CBMPE director). Other members of the 
board are N. H. Birdseye (Braithwaite & 
Co. Engineers Ltd.); L. S. Dawson (Oil 
Well Engineering Co. Ltd.); Norman C 
Fraser (W. J. Fraser & Co. Ltd.); J. L. Gal- 
loway (The Cape Asbestos Co. Ltd.); G 
L. Hancock (David Brown Industries Ltd.) 
G. Henderson (Bruce Peebles & Co. Ltd.); 
K. M. Leach (Audley Engineering C 
Ltd.): P. A. Matthews (Stewarts & Loyds 
Ltd.); A. R. Miller (Motherwell Bridge 
& Engineering Co. Ltd.); F. R. Newman 
(Newman, Hender & Co. Ltd.); J. M. Sto- 
rey (Dewrance & Co Ltd.) J H N 
Thompson (John Thompson Ltd.); G. H 
Thorne (Dawnays Ltd.): Hector D. Walker 
(Constructors John Brown Ltd.); and 
E. C. Whiteley (Metropolitan-Vickers 
Electrical Co. Ltd.). British Oil Equipment 
Credits is operated from CBMPE offices, 
and the secretary is Miss D. B. Jaques. It 


is announced the company is endeavoring 


to arrange deferred terms for the supply 
of equipment for an extension to the 


Minatitlan refinery in Mexico END 
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Frasers in recent years 


PURCHASING + COST CONTROL + INSPECTION 
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Frasers have served the Petroleum Industry for the whole of 
its life. Today Frasers handle petroleum and petroleum 
chemical projects on all scales, from fabrication of individual 
plant items to complete contracting for refinery units 

offsite facilities, grease and luboil factories and 


petroleum-chemical plant 
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W. J. Fraser & Co. Ltd. Head Office: Harold Hill, Romford, Essex, England. Telephone: Ingrebourne 45566 
Telegrams & Cables: FRASER ROMFORD TELEX. Resident Staff in: Australia, New Zealand, S. Africa 
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A survey of principal developments in the USA 
petroleum industry during the past century 
by Neil P. Hurley, S. J., and Sebastian J. Raciti 
Industrial Economics Program, Fordham University. 1955S. 
ake a 
* xr : Phis survey on the growth of the oil industry during the past century is a set of notes cov- 
o 1859 * ering the developments in production, refining, transportation, and marketing of petroleum 
* 19 —+*® and its products. A great deal of material is encompassed in a relatively few pages, and thus 
re 39 — . the style is often abrupt. It is hoped, however, that it will serve as a storehouse of informa- 
x ff T * tion for those who may wish to use it as supplementary matter for courses in economic his- 
* | at = * torv, economic geography, and industrial economics 
r {= . The work has been issued in connection with the Industrial Economics Program at Ford 
'weeteee ham University, under the general direction of William T. Hogan, SJ. 
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at the end of this article ther developed with adequate transportation company consisted mainly of two large Cleveland 


176 WORLD PETROLEUM 





sectior 











(nM) 














JUNE 1959 








ind speculative appeal of the oil industry in these 
years. Except for the attempts made by The Stand- 
ard Oil Co., specialization—and not integration 


TABLE 1 


USA CRUDE-OlL PRODUCTION, 1859-1880 
(Thousands of Barrels) 
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characterized this era. Drilling, producing, barrel 
making, refining, etc., were not to be integrated 
until later 


1880-1900 


The emergence of the Rockefeller-dominated 
Standard Oil Co. was the most significant event of 
this decade. Through Rockefeller’s efforts, Standard 
became the major oil company in the country, and 
the giant corporate form of an integrated busines 
enterprise was established. This form of enterpris« 
was necessary to finance and govern large-scale 
operations ranging from exploration to marketing 
Another important development was the continued 
growth and competition of the Pacific Coast and 
Southwest oil fields along with the eastern oil 
industry 

Production Areas and Companies: Early geologi- 
cal surveys in Kansas and Texas seemed to con- 
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sider coal deposits more valuable than the potential 
oil pools.” However, after the discovery of the 
Paola field in Kansas, over a million acres of land 
were leased to speculators and wildcatters. One 
company, owned by John Fertig, purchased 500,000 
acres of leases and drilled 136 wells. Production of 
crude petroleum in Kansas increased to 74,000 bbl 
in 1900 from 50 bbl in 1889. The peak year for 
Kansas in this decade was reached in 1896, with 
the production of 113,571 bbl.” 

An important development occurred at this time 
in Texas. On June 9, 1894, three water prospectors 
inadvertently struck oil at Corsicana after they had 
drilled to a depth of 1,027 ft The pool was large, 
and daily production at Corsicana rose to 65,000 bbl 
in 1897 from 1,500 bbl in 1896.% Soon companies 
began to construct and provide storage, refining, 
and marketing facilities for the area 

The rapid growth of the industry—not only at 
Corsicana, but throughout Texas—may be attested 
to by the fact that the 1898 production figure of 
546,000 bbl represented an increase of 480,000 bbl 
over the previous year 

The oil industry reached its zenith in West Vir- 
ginia with the production of 16 million barrels of 
oil in 1900. This figure represented a 100% growth 
in output over 1880 for the state.“ Production alse 
increased in Indiana. In 1890, there were 444 oil 
wells in the Lima fields; and in 1900, with the addi- 
tion of more wells, five million barrels of oil were 
produced there.” During this same period a little 
oil activity existed in Kentucky and Missouri 

The 40,000 bbl of oil which California produced 
in 1880—taken mainly from the Ventura, Los An- 
geles, and Santa Barbara regions—rapidly increased 
to over 20 million barrels shortly after the turn of 
the century.” One of the main reasons for this tre- 
mendous growth was the formation of the Union 
Oil Co. of California in 1890. In 1882, Lyman Stew- 
art migrated to California from Pennsylvania where 
he had accumulated a sizeable fortune. With addi- 
tional funds supplied by Wallace Hardison, the two 
men began to explore for oil. In 1888, they brought 
in the first gusher in California, which flowed at 
the rate of 800 bbl to 900 bbl daily On Oct. 17, 
1890, they incorporated the Union Oil Co. through 
a merger of four smaller companies. Union had no 
real competitor in California until another group 
formed the United Petroleum Co. in 1899 

Without question, the formation of The Standard 
Oil Trust on January 2, 1882, was the most signifi- 
can development of this period. The trust agree- 
ment was signed by 41 companies, and it brought 
together properties valued at $70 million. By this 
agreement, the Ohio Standard Oil Co. was divested 
of its out-of-state holdings in order to avoid heavy 
tax burdens.” This was done because of a suit 
pending in Pennsylvania whereby, an out-of-state 
company might be taxed not only on its physical 
properties within the state, but also upon its entire 
capital stock and dividends. If the test suit were 
upheld, it was feared other states would take sim- 
ilar action. Thus, to avoid long litigation and the 
possibility of double taxation, the trust agreement 
created a special corporation to hold Standard Oil 
properties in each state. The management of this 
alliance was conducted from the city of New York 
As a result,’two very important companies were 
incorporated at this time: Standard Oil of New 
Jersey and Standard Oil of New York 

With a capitalization of $3 million, the New Jer- 
sey company was limited by its certificate of incor- 
poration to the processing, packaging, and sale of 
products from petroleum and the manufacture of 
acids. The New York company began with a $5 
million capitalization. Its main function was to 
serve as the principal instrument for export sales; 
as the chief banking unit for the associated com- 
panies; and as the major supplier of staff personnel 
for the centralized management of the organization.” 

The committee system was an outgrowth of the 
new corporate setup. A number of committees (e. g., 
Executive Committee, Export Trade Committee, 
etc.), sought to provide expert advice so that the 
activity of all the companies could be coordinated, 
standardized, and integrated. This method of man- 
aging set the pattern for future large USA in- 
dustries 

Rockefeller’s alliance came about as a reaction to 
the instability and unpredictability of the oil indus- 
try in the 1870's. By horizontal integration at the 
refining level, he hoped to gain advantage over the 
railroads in regard to rebates and drawbacks.” Ver- 
tical integration—including the acquisition of crude- 
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fatherings operations, pipeline ind bulk plants 
vas deemed necessary to exploit the domestic 
a large Cait 

In 1899, Standard Oil of New Jersey became the 


parent company 


and foreign market on 


of the group due to a court dictum 
of 1892 which barred the Ohio company from par- 
ticipating in the trust. By this time, Standard 


annual domestic sales of kerosine were over 11 
million barre ind domestic sales of naphtha and 
sasoline were over 3'4 million barrels.’ 


Productio Technic 


i 


es and Methods Drilling and 
exploring techniques remained largely unscientific 
during this period, but several notable achievements 
vere made. In 1899, the Union Oil Co. employed 


Frank F. Hi vho later credited with the idea 


of cementing oil wells to keep out water.” Up to 
this time, drillers had used shavings, chopped rope 
burlap sack ind other materials to try to close up 
the pace between the casing and the walls of the 
holes to keep out water. Through the process of 
cementin Va drillers were able to reach greater 
depths and to double the yield from the field 


Che rotary-drill method increased in popularity 
over the cable-tool me thod, and it was especially 
iseful in California and the Southwest where deep 
vell vere nect ar’ Because cable-tool drilling 
is mainly employed in drilling shallow wells in 
ird-rock formation, it wa more popular in the 
eastern oil regions of the country 


Althoug! 


this period teel derrich 


ooden derrick were conventional in 


vhich could be disman- 
More- 


ove! mo rig vere powered by steam engine 


tled and moved were not known in 1892 


Refining: The Standard Oil Co. (Indiana) em- 
barked upon a wide-scale program for using the 
bad-smelling sulfur-laden oil which it had discov- 
ered in the Lima-Indiana territories and referred 
to a oul crude In 1899, the company built a 
$5 million refinery at Whiting, Ind.. where the 
Frash proce of vaporizing sulfuric oil was uti- 
lized. As a result of this achievement, chemistry 
lay an important role in the oil industry 

The Whiting refinery was the largest built to 
that date, containing 80 crude stills with a daily 
capacity of 36,000 bbl.“ Working at normal capacity, 
the Whiting refinery able to process one-tenth 


of the total production of crude produced in the 





United States in 1890. It should be noted that gaso 
line had no wide pread commercial use yet, and 
that kerosing till the main product of the 
refiner 

Ty I fat In the era of The Standard Oil 
Co reatest iNsi iil freight differentia 
vith rebate lrawbachk erved as a vital com 
petitive eapol! a example, the company's con 
truction of the Whit refinery and a_ pipeline 


from the Ohio and Pennsylvania fields to Chicago 


constituted a ero bid for the market of the 
West Cx t. Since the vere 600 miles nearer to 
th market th other eastern or midwestern con 
etitor Standar Nle to command a lowe 
eight ‘ i rebat Oil wa hipped to the 
West ir x ft } vhich contained two square 
f 2.500 allon per tank 
| , , ‘ . mportance a meat for cor 
( tre the tr to the retinert and fron 
‘ ‘ rke Most of the lines, la 
e 1900 ere 4 to 8 in. in diameter. Water 
tatior 1 tl le t expensive meat 
\ rovement in this manner of 
1895 with the innovation of 
( ced the regular iron barg« 
These new barges were al 


tv of 1.000 } 


VM O bye e more important 
the t I880 to 1900. Oil burners we 
proved | ‘ ersonne to ‘ 

econo! et i br ck 

the va f trie Union O 
Co é ( cam] 

‘ d W ‘ ‘ { | te cor 
Thi in 1 cr rp oO! \ ‘4 t t > . 

Among the I n\ the ¢ tou 1 tor o DY 
products during the 1890 vere: naphtha for heat 
ing; benzine for paints and varnishes; distillates for 
cooking and heating stove is tor engines: light 


fuel oils for lubrication; and heavy residual oils for 
asphalt and pavin iterials." 

The Standard Oil Co. emploved local drayvmen to 
deliver the products of petroleum. Tank wagons 


supplied by the company were coffin-shaped boxes 


180 


lined with metal. Bulk plants were usually situated 
at 12-mile intervals so that a team of horses could 
reach the plant for new supplies within a day 
Marketing in the West remained somewhat primi- 
tive, with methods such as 24-mule tean still 
being utilized 

Summary: The period from 1880 to 1900 witnessed 
several important developments in the American 
oil industry. The emergence of the Standard Oil 
Trust foreshadowed the coming age of industrial 
giants. The growth of the West and the Southwest 
as oil-producing areas presaged the future impor- 
tance of those regions. Improved refining and in- 
creased uses for petroleum likewise indicated the 
role that chemistry would play in providing mors 
and better byproducts from crude oil 


TABLE I! 
USA CRUDE-OIL PRODUCTION, 1880-1900 
(Thousands of Barrels) 
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1900-1910 


The decade from 1900 to 1910 is singularly in 
portant because it represents the beginning of the 
fuel age. Although the automobile was still in the 
experimental stage and considered by many to be 
only a novelty, its steady growth during this period 
resulted in a transition from the “Kerosine Age” to 
the “Gasoline Age.” At the same time 
new discoveries were made in the southwestern 
part of the country. With the demand for oil thu 
stimulated, new, companies arose to challenge the 
Standard Oil monopoly 

‘Production 





significant 


Areas and Con panies The new age 
of petroleum began on January 10, 1901, with the 
greatest oil gusher this country had found up to 
that time. On a hillock called Spindletop (outside 
Beaumont, Texas), as the drill pipe reached 1,000 
ft below the 
200 ft into the air. This first well, named Luca 
No. 1, in honor of its driller Anthony Lucas, flowed 
at the astonishing rate of 75,000 b/d to 100,000 b « 


surface, gas and heavy oil spout | 


sefore Spindletop, most of America’s production 
came from the East; yet this one well alone wa 
able to produce as much oil as 37,000 eastern well 
combined. By 1902, Spindletop’s 138 wells were able 
to match the production of the rest of the world 
With the emergence of Texas and the Southwest 
; wealthy oil regions, the predominant position of 
he Standard Oil Co. in oil production began to 
decline. Prior to 1901, this company controlled 83 


«is 
va 
of the nation’s total oil product or However, it 
activities were limited in Texas for several reasons 


First of all, the legal climate w favorable, for 
the stringent antitrust laws of Texas had already 


attacked the Waters-Pierce Co i ota 





idiary Second, due to the great discovern 

other states in the area looked equ \ ittractive 
to the company The MidContinent field prove 
that the crude from Oklahoma and Kansas were 
not only richer in kerosine and ga ne vield, but 
that the total flow from these regio ilso 


teadier and greater than that of Tex 


Desiring to consolidate its position in Califor: 


rhe Standard Oil Co of New Jersey chased the 
Pacific Coast Co. Standard’s influence this 

was Significant, for it entered the market as a 
large purchaser of oil; constructed pipelines, storage 
tanks, refineries, and markets, to achieve ar 
tegrated operation. Consequently, it spurred lo« 


companies to a more rapid development in order to 


maintain their position in the market. The three 





major companies competing 1 i 1 were 
Standard Oil of New Jerse, l on © ind the 
Associated Oil Co 

One of the companies which rew to rival 


Anthony Lucas 


lacked the financial resources necessary to continue 


Standard Oil was formed because 


illing the salt domes in the Louisiana and Texas 
area. In order to continue his exploration there, 


Lucas sought additional funds from James M. Guffey 
and John H. Galey of Pittsburgh. In May of 1901 
Andrew W. Mellon and Richard B. Mellon, part- 
ners in a Pittsburgh banking house, agreed to h 
organize the J. M. Guffy Petroleum Co., with 

capitalization of $15 million.“ Later to be known as 
the Gulf Oil Corp. its properties included one 





million acres of oil leases in Texas and Louisiana 
eight wells; 16 miles of pipelines; 100 tank cars; 
and 375 acres of land around Port Arthur.“ On 
November 10, 1901, the Gulf Refining Co. of Texas 
was formed to take care of refining and sales. Its 
capitalization amounted to $750,000 

Another important company, founded in 1902, was 
the Texas Fuel Co., later to be known as The Texas 
Co. This concern was headed by J. S.-Cullir 


had authorized capital of $750,000." John W. Gate 








became a large shareholder by the time operatio: 


were begun at Sour Lake, Texas 
Sun Oil Co., with oil 
Atlantic states and the 
entered the 
Spindletop. In 1904, it purchased the holdings of the 





Texas activi 


Lone Star and Crescent Oil Co. Eventua th 
company was able to send its oil to Port Arthur 
competitor's pipelines and from there to Phila- 
delphia.* Thus another company challenge 


supremacy of The Standard Oil Co 

As mentioned previously, other areas in the Sout} 
west also grew in importance during this decade. In 
June 1901, a gusher at Red Fork, Okla., attracted 
great interest, and soon led to the leasing of Ind 
lands by the Department of the Interior.“ By f 
however, the most important discovery in O} - 
homa occurred in 1904 at Glenn pool. Here Ths 
Standard Oil Co. was active through it ibsidiary 
the Praire Oil and Gas Co 

Glenn pool oil had a paraffin base which made it 
high-grade and, because it was derived from rela 
tively shallow wells, drilling costs remained com- 
paratively moderate. However, a temporary declin- 
ing market and oil speculation presented difficulties 
in finding outlets for the new oil. Since the Praire 
Oil and Gas Co. was the principal purchaser of oil 
public opinion caused antitrust proceedings against 
that company 

The Texas Co. and the Gulf Refining Co 
panded activities in Oklahoma. As of September 1, 
1907, the annual takings of these two companies and 
The Standard Oil Co. amounted to 27,050,000 bbl 
of Glenn pool oil. At this rate, the yearly production 
for the pool has been estimate¢ 

Kansas oil discoveri 


supply of oil in the natior 





at 40.500.000 bb! 


livided into areas by The 
South Neodesha region ar 
region Kan a produce 1 77,714 bl 
and by 1903 it reached 92 


weet” oil of Kansas and 








fluence felt far as Chicago, where it soo 
place 1 the sour’ Lima crude of Indiana ; the ba 
tock for the Whiting refinery 

Caddo Parish in northwestern Louisiar as the 
cene of a discovery in 1906 when a field four 
vhich yielded both oil and gas. By 1909, it pr 
luced 1,028,818 bbl of o ind in 1910 this f 
imped to 5.090.793 bbl 

Although its output re ined below e! 
barrels during tl period, attentior s fo é 
nm Wyoming with the discovery of its first we t 
Salt Creek dome in 1908 

Production Tech ies 1 Methods: T ‘ 
inalvsis of tau irtace tr ture 
vhich indicated ssibie ¢ fie 
ecame more in t i I 
vestments at Stake e towa 
more scientific « irilling methods 
d iring this decade tror prospect ‘ 
ireas were studied under microscopes to detern 

f that area contained sand, clay, shale, limestone 


or other structures. Other evidence studied included 


fossils, wood fragments, and vegetation. The st 
f geophysical evidence to determine potential « 
bearing lands did much to remove some of the 


peculation which had played so great part 








years of the oil industry 

The use of a fishtail rotary bit to cut through rock 
formations enabled drilling to reach depths of 
000 ft, and in 1909 the two-cone rotary bit allowed 


or an even deeper penetration of hard-rock struc- 


Another important innovation was the use of mud 
iS a preventive against cave-ins and for the re- 


moval of cuttings by flotation. By 1910, many of 
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the wooden drilling rigs had been replaced by mod- 
ern derricks made of steel 

Refining: Although no significant developments 
occurred in the refining process at this time, prog- 
ress was made in quality control of petroleum and 
market research. For example, especially designed 
tills were used by the Gulf Refining Co. in order to 
desulfurize Texas crude and thereby make it accept- 
able to the British navy as a fuel.” 

Refineries grew in number and soon dotted the 
oil regions of the Midwest, Southwest and the West 
Coast. Companies sought locations which would be 
economically preferable, but proximity to producing 
wells was not the primary factor considered. Trans- 
portation costs on finished products, as well as costs 
of purchased supplies, were equally important con- 
iderations. Another important factor was the lo- 
cation of the market; hence a refinery was often 
ituated close to a source of oil and close to wate 


ind rail transportation. Refineries were also located 


1 NEWFOUNDLAND 


more than 20 mobile Decca chains are « 


in areas where demand was high. Standard of 
Indiana built a refinery in St. Louis in order to reach 
a highly industrialized and rich agricultural market 
Thus, competition in regard to the strategic lo- 
cation of refineries and the special treatment of 
crude through chemistry became a feature of the 
industry at this time 

Transportation: The discovery of substantial oil re- 
serves in Texas, Oklahoma, and other Southwestern 
areas resulted in the need for more transportation 
facilities. By January 1902, three pipelines were 
completed from Beaumont to Port Arthur, a distance 
of 19 miles. Other lines connecting Beaumont, 
Sabine, Galveston, New Orleans, Houston, and 
many other towns along the Texas Gulf were laid 
Storage facilities were also constructed near the oil 
fields and pipeline terminals 

In California, pipelines were built from the lower 
part of the state, where production was heaviest 
where 


to the northern part consumption was 


TO NEW GUINEA 
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leploved to cover air, marine and ground survey and 
exploration projects. In addition to the 5,000 ships 
und aircraft using the permanent European and 
Canadian Decca Navigator networks, a considerable 
proportion employ the system as an aid to survey 


ind other operations requiring 


fixir fhigha rac Recent developments 
rele int to the use of Decca for surveving 
Include a substantial improvement in the 
portability of the mobile transmitting station 
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greatest. Hot water was mixed with the heavy oil, 
which contained a high asphalt base, in order to 
make it flow more freely. Another method used to 
keep the petroleum flowing was the rifled pipeline 
which contained spiral borings. This internal twist 
provided an impetus to the heavy fluid and kept it 
moving forward.” 

In 1909, the Independent Oil Producers Agency 
organized a transportation company to rush the 
construction of an 8-in. pipeline in California. As a 
result, 240 miles of pipe, 15 pumping stations, steel 
tankage for 27 million barrels of oil, and better dock 
facilities were added to the West Coast 

Although the use of railroads, tankers, and barges 
also increased during this period, the significant 
growth belonged to the pipelines 

Marketing: The use of gasoline for automobiles 
grew rapidly from 1900 to 1910 as auto production 
ncreased enormously and total vehicle registration 
rose to 469,000 in 1910 from 8,000 in 1900”. Of the 
three possible means of propulsion used in autos 


the steam engine, the electric motor, and the gaso- 


line engine—the latter proved to be the most effi- 
cient and practical Thus the era of fuel gas was 
ushered in, and companies began to concentrate on 
this important market. At the same time, demand 
for other petroleum products increased, a isphalt 
for roads and roofing purposes, oil for heating and 
fenerating steam, lubricating oils, greases, etc., as- 
sumed a greater role in our economic development 


Morover, fuel oil was custom-made te fit the exact 


pecifications of factories, railroad teamships, and 
warships, both here and abroad 
Overproduction resulting from the discovery of 


oil in Texas and nearby regions brought about 
major sales program on the part of the oil con 
panies. Efforts were made to convince the public 
iited for their 


individual needs. Thus, as the demand for oil 


that certain types ol oil were bette: 


ucts grew, the effort required to sell these prod icts 


also acquired more importance 


Summary: The period from 1900 to 1910 prov ided 
for several significant transitions in the oil indus- 
try. It signaled the increasing importance of the 


West and Southwest while the eastern oil-pro- 
ducing areas began to lose their positions of don 
nance. The greater use of the automobil provided 
i shift from kerosine to gasoline as the basic prod- 
uct of petroleum. In addition, the formation of more 
companies provided The Standard Oil Co wil! 
more competition, and brought about a change wu 
the structure of the industry 

Another interesting development of the period 
was the formation of the National Petroleum Assn 
which included all petroleum refiners outside of 
The Standard Oil group. Their chief object in unit- 


ing was “the necessity of mutual aid to avoid ex- 
termination. Thi too, points up the movement 
against mon »pol zation in this decade 
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’ The growth of the auto industry was spectacular 
stations under the radio noise-level condition as can be seen from the increase in registration 
during the decade In 1910, 468,500 motor vehicles 
encountered in the tropi THE were registered; by 1915, the number had risen to 
2,490,932; and in 1920, the total was 9,239,161 
NAVIGATOR 


The increased production of automobiles greatl; 
stimulated the need for a low-priced fuel whic! 
could be produced in large quantities. The nature 
of the internal-combustion engine was such that it 
required a fuel which would evaporate at a rela- 
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ring this same period, the World War I placed 
ed burdens upon the oil industry. Both navie 
nd merchant marines converted their ships to oil 
from coal. In addition, large amounts of oil were 
required for airplanes, railroads, and industrial ma- 


chine 

rhis shortage was alleviated in part by new di 
coveries, many of which were in the Southwe 

Oklahoma continued to be an important oil-pro- 
lucing state with the development of the Cushin 
field in 1912. From an initial production of 11,000 b d 
he field was able to achieve a peak of 333,000 b d 

April 1915.% By the end of 1919, this same field 

overed an area of approximately 32 square mile 
nd had a cumulative production of 236 millio 
arr of crude. The Healdton field, discovered ir 
Oklahoma in 1913, also added greatly to Oklahoma 
stature as an oil produc ing state. It vied with Cali 
fornia for leadership among the states until 1915 
vhen it became the undisputed lea 





fs Geo Prospectors, International 
Tulsa, Oklahoma 


Texas Prospectors, Inc. 
Fidelity Union Life Building 
Dallas, Texas 


Many new major fields were found during this 


period. Some of the more significant ones, 


Creek, Hull, lowa Park, and Westbrook; Oklahoma— 


accord- 
ing to states, were: Texas—Ranger County, Goose 


Cushing, Healdton, Blackwell, and Garber: 
fornia—Kern River Coalinga, Sunset-Midway 
Eldo- 


rado, Augusta, Florence, and Peabody; Wyoming 


Lakeview, and San Joaquin Valley; Kansas 


Lakeview 
Another highly significant development 


ot 


Cali- 


the 


decade was the dissolution of The Standard Oil Co 
Attacks and allegations against John D. Rockefelle: 
and his company mounted from 1900 to 1911. In 
1907, the Interstate Commerce Commission charged 
the company’s pipelines were failing to conduct 
themselves as common carriers; that the company 


was accepting railroad rebates, had set up “bogus 
marketing companies, and generally was pursuin 


a policy of local price-cutting 
Shortly thereafter, antitrust suits agair 
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sidiaries of The Standard Oil Co. occurred in Mis- 
souri, Texas, Kansas, and Tennessee. In the dissolu- 
tion suit decision in St. Louis on November 20, 1907, 
it was held that seven representatives of Jersey 
Standard and 37 subsidiary corporations had en- 
tered into an illegal conspiracy in restraint of trade, 
and had also secured an illegal monopoly over much 
of the interstate and international commerce in pe- 
troleum In 1911, the US Supreme Court agreed 
that the facts in the case indicated both intent and 
actual achievement of monopoly and restraint of 
trade. According to the dissolution decree, 33 of the 
original 37 subsidiaries were to be separated from 
the parent company. Only one member of the com- 
bination was left fully integrated—Standard of Cali- 
fornia. New York Standard, Vacuum Oil, Indiana 


sessed manufacturing and marketing f 
not production resources.” Jersey Standard ret: 








four producing companies, pipeline properties in 
five states, foreign holdings, and a market area 
which ranged from the East down to Louisiana and 
Tennessee 


One great result of this dissolution was th 


mediate formation of 33 new companies all com- 
peting among themselves and with their forme: 
parent. As was mentioned earlier, almost all of 
these companies lacked an integrated operation 


Thus, for example, Indiana Standard was obliged to 











purchase oil leases in Kansas ; elsewhere in order 
to obtain oil-production properties. Consequently, 
most of the former members of the old Standard 
Oil Co. actively pursued a policy of vertical inte- 
gration. Even Jersey Standard, whi lacked trans- 
portation facilities and a national market, beg 

lrive toward forward and backward vertical inte- 
gration. In 1917, it purchased a majority interest in 
the Humble Oil & Refining Co., which was capi- 
talized at $4 million.” Thi irchase enabled the 
Jersey company once again to enter the icrative 

oduction busines Texa 

Integration activities were not confined only to 
the former members of the Standard alliance. Simi- 
ir activity occurred in The Texas Co. and the Gulf 
Production Co. Hence, the intensive growth of com- 
petition during the decade 1910 to 1920 was a ven 
ignificant development for the o lustry 

Production Tecl es and Metl s: World War I 
helped to introduce ne technological developments 
nd methods for the exploration and discovery of 
new oil. One such development was 

VY photos take! at altit 

t! enabled geologists to 

rface geological formatior from th 
upthrusts in the rock, seepa 1 

Another new exploration method devised at this 
time, but not used extensively l the next deeads 

is the seismic or geophysical survey. Bot} er- 

ins and Americans had u seismk strument 
for measuring sound wave n motion by ide 
rtillery in enemy territory. This principle w 

lied to the oil industry 

An important development in the actual 

rocess was the use of diamond cutting bits. Depths 
of almost 3,000 ft were ichievedad when thi tw 
ittached to a rotary iril 

The rapid and wasteful development 1 ac- 
companied the discovery of any new fiek luce 


Oklahoma to adopt a statute in 1915 which 





production of oil. The necessity for conserv: 


irose from the application of the legal principle 
the “law of capture.” In an analogy to game laws 
American and Canadian courts decreed that what- 
ever the landowner is able to withdraw fron 


ymmon reservoir belongs to him—irrespective « 





the effect upon his neighbor's s! 
pool. Naturally, the only defense for the neighbor is 
to do likewise. This fact, coupled with the legal im- 
plications of leasing, created a necessity 
proven lands as quickly as possible lest the pressure 
drop in the field reduce its output.” Under the “rule 
of capture,” each operator had to protect agains 
forfeiture of his lease on the grounds that he had 
neglected the lessor’s interest. Consequently, a juri- 
dical-economic incentive for the rapid exploration 
of oil lands existed. “Open-flow” production was 
the normal way of operating before conservation 
methods were enforced 

In 1915, Oklahoma invoked voluntary proration 
agreements whereby each operator in a field was 
allowed to produce only a stipulated proportion of 
the oil which his wells were capable of producing 
The constitution of the state of Texas was amended 
in 1917 to permit the enactment of conservation 
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islation. Two years later, Texas passed a conser- 
ation act which defined and prohibited the waste 
of oil and gas and conferred regulatory power upon 
the Texas Railroad Commission. Shortly thereafter, 
the commission adopted rules and regulations per- 
taining to the spacing, drilling, cementing, and op- 
eration of oil and gas wells 

Another innovation at this time was the use of 
the “gas lift” for increasing output. Because early 
production and drilling methods had encouraged 
the waste of valuable pressure which was needed to 
drive the crude to the surface as little as 10% of 
the oil in certain reservoirs was extracted. Since the 
fas Or water pressure was dissipated, the oil could 
no longer rise on its own. To remedy this, gas was 
pumped into a hole under pressure between the 
casing and tubing, and thus forced the crude up 
through the tubing 

The gas-lift method of secondary recovery should 


not be confused with the use of a gas or water drive 


whereby pressure is brought upon certain oil wells 
in order to drive the crude to other wells.” This 
innovation occurred in a later period. 

Refining: One of the most serious problems facing 
the oil industry in 1910 was the rapidly growing de- 
mand for gasoline caused by the increasing number 
of automobiles and the greater use of kerosine for 
lighting and cooking. Crude-oil production failed to 
keep pace with this demand, and consumers were 
faced with inadequate supplies and higher prices 
As a result, various attempts were made to build 
automobile engines which would run on different 
fuels, but none was successful. Efforts were made to 
increase the gasoline yield from crude with known 
methods, but the best ratio attained was a yield of 
5% to 18% 

The problem became critical as the price of gaso- 
line rose to 17 cents per gallon in January 1913 from 
9'2 cents in October 1911.” In Europe, motorists 
often paid as much as a dollar per gallon 
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To meet this situation, Dr. William M. Burton and 
his associates at Indiana Standard had been en- 
gaged in devising a method of refinement which 
would increase the gasoline yield from crude. Fi- 
nally, on January 7, 1913, a patent was issued to the 
company for the process which took the name of 
its developer. The Burton process of thermal crack- 
ing represented a major technical achievement for 
the oil industry, and undoubtedly is one of the most 
important and significant events in the history of 
petroleum. 

The development of the Burton proces had a, pro- 
found effect upon the petroleurn industry. An im- 
mediate result was the increase in supply of gaso- 
line which relieved the shortage. In addition, auto 
sales were stimulated and the price of gasoline was 
kept from increasing due to any scarcity in supply 
Cracked gasoline also had a much higher antiknock 
value; and this not only meant smoother operatior 
for automobile engineers, but led to the develop- 
ment of higher-compression automobile engines 

Perhaps the greatest contribution of the new 
process was its conservation of crude-oil resources 
in the United States. For example, from 1913 to 1928 
about 200 million barrels of gasoline were refined in 
Burton stills. Had this amount been produced by 
the older method of distillation, about one billior 
extra barrels of crude would have been required 

It is significant that, at about this same time, a 
German, Friedrick Bergius, discovered the process 
of liquefying coal and applying hydrogen under 
pressure to the resultant synthetically produced 
liquid. In this way, heavy oils were converted al- 
most completely into gas. However, the process, 
later called “hydrogenation,” was not commercially 
exploited until 1926, when Jersey Standard acquired 
the rights to it 

Another development was the use of vertical stills 
or fractionating towers. However, the refining proc- 
ess still remained essentially a batch process 

Of great importance during this decade was the 
beginning of the petrochemical industry. Petro- 
chemicals are chemical elements and compounds 
which are recovered directly or indirectly from pe 
troleum or natural-gas fractions; ethylene and pro- 
pylene were two such petrochemicals produced 
from waste refinery gases. Jersey Standard pro- 
duced alcohols from petroleum fractions as early 
as 1919 

Since the many advances made in refining per- 
mitted greater product differentiation and thus a 
better adaptation to customer needs, it is easy to 
understand why refining became a major tool of 
competition 

With the growth of pipelines, refineries were able 
to locate near densely populated areas. Major re- 
fineries were located at Bayonne, N. J., Philadelphia 
and Kansas City, Mo.; and, by 1915, Kansas and 
Oklahoma alone had 55 refineries processing 75,000 
b d.” From 1914 to 1919, the total number of do- 
mestic refineries increased to 366 from 176." 

Transportation Railroads were still helping to 
carry oil from producers to refiner and wholesaler 
but the high cost of this service made tankers and 
pipelines more important. Activity with respect to 
the ownership and operation of crude-oil trunk 
lines and product pipelines led to vertical integra- 
tion in the oil industry so that, by the end of 1914 
the trunk-line mileage of five large interstate con 
panies amounted to 4,320 miles 

In 1914, pipelines engaged in interstate commerct 
were deemed to be common carriers. This meant 
that they were not subject to the regulations of the 
Interstate Commerce Commission, and that the 
could not refuse to carry their competitors’ oil 

In order to overcome the shortage of labor due to 
the war, a ditching machine was used to lay pipe 
in 1918. This machine permitted the completion of 
pipeline 113 miles long in 120 days 


Oil arteries consisted of gathering lines whic! 
drew oil from different wells and fields to one stor- 
age center; lateral and main trunk lines leading 
from storage centers to refineries throughout the 
nation; and gathering-line and trunk-line pumpins 
stations which were placed about 40 miles apart and 
equipped with powerful steam or internal-combus 
tion pumping engines 

Marketing: The market for petroleum products 
particularly gasoline anl kerosine, rose sharply. Gas 
engines were used in boats, grain elevators, wate 
pumps, washing machines, churns, and for many 
other purposes. Farm mechanization and the in- 
creased sales of tractors, plus defense demands for 
tanks, planes, motor vehicles, etc., also increased 
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the demand for oil products. Moreover, the in- 
creased use of the auto brought about better roads 
and, consequently, road oil and asphalt grew in 
sales importance. 

In addition to a large domestic demand. exports 
also increased during this period. California Stand- 
ard sold oil to the Orient, while eastern refineries 
sought markets in South America and Europe. The 
value of petroleum exports in 1917 more than dou- 
bled the 1910 figure of $94 million; and, by the end 
of the decade, it had reached $344 million.’ Kero- 

ine was the most important export item in each 
year of the period from 1910 to 1920, except 1918 
when gasoline exports were higher. Canada in 1919 
was by far the heaviest importer of American crude 
and oil products.” At the same time, more large 
companies were engaging in foreign production ac- 
tivity. For example, after the 1911 dissclution de- 
ree, Jersey Standard sought crude-oil supplies in 
Peru, Colombia, Venezuela, As.a, Africa, Oceania, 
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and the Near East 

When the gas auto became popular, there were 
no service stations to meet the demands of a con- 
sumer on wheels. General merchants and hardware 
dealers had heretofore been the chief retailing out- 
lets for petroleum products, In 1914, alert machine- 
shop owners recognized the opportunity to profit by 
furnishing gas to auto customers, and installed th: 
sidewalk pump to aid sales. In addition, they offered 
air, water, and incidental services to their cus- 
tomers. To prevent a loss in business, hardwar« 
dealers and grocers also installed gas pumps. How- 
ever, auto owners who wanted to save money b\ 
eliminating delivery costs were still able to buy 
sizeable quantities from the bulk plants. 

As automobile registrations increased, company - 
owned and -operated drive-in service stations wer 
adopted. Soon the middleman and dray truck 
drivers were eliminated as the companies we: 
building many large bulk plants in order to servic 
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their stations and customers. Very often the large 
oil companies leased privately built stations and 
marketed their own products through these retail 
channels. Branded jobbers were used in the fringe 
areas of a company’s territory, in sparsely settied 
areas, and in areas where an inexpensive type of 
distribution was required.” A branded jobber used 
the refiner’s trade name and was required to main- 
tain certain services and facilities for his customers 
Unbranded jobbers, who distributed under their 
own brand name, were employed by independent 
refiners and in some cases by major companies 
Large companies sought the highest possible inte- 
gration in marketing because, through their own 
service stations, they were able to retain full con- 
trol over selling prices, merchandising, and stand- 
ards of service 

Lease arrangements were popular during the 
1915-20 period on the premise that personal in- 
centives would provide more efficient service than 
company-operated system. Under a typical lessor- 
built provision, a property lease was granted to the 
supplier for a number of years. The landowner was 
then encouraged to borrow money in order to build 
a station which he subsequently leased to the sup- 
plier. The supplier then rented the station to the 
landowner or to a third party. Regardless of how 
they were set up, service stations spread rapidly 
and by 1920 there were 15,000 of them handling the 
needs of over 9.2 million motor vehicles.” 

With the growth in retail outlets, great stress wa 
placed upon advertising and slogans in order to 
entice consumers to buy certain brands. Color ar 
weight were emphasized in order to break the at- 
tachment that oil buyers had developed for dark 
Pennsylvania oil. Large-scale advertising, greate: 


research producing more byproducts, and an in- 


tense integration activity brought about grea 
strides in the marketing phase of the oil industr 
during the decade 

Summary: The industry grew and matured no- 
ticeably from 1910 to 1920. The breakup of the ol 
Standard Oil Co. increased competition. Progres 
was made in oil refining with the introduction of 
the Burton process. Pipelines were more important 
and marketing developed as the automobile made 
the availability and distribution of gasoline neces- 
sary. The industry also showed its ability and im- 
portance during World War I as it supplied fuel for 
military purposes and for our allies. After the wai 
exports rose and foreign production activity was 
stepped up by the larger companies 

An important development during this period was 
the increasing role of the government in the indus- 
try. Oklahoma initiated voluntary proration to re- 
duce waste. The federal government formed the 
US Fuel Administration in 1918 in order to aid the 
procurement and distribution of oil for military 
purposes. When the war broke out, the US govern- 
ment had three naval oil reserves—two in California 
(Elk Hills) and one in Wyoming (Teapot Dome 
These reserves were originally set aside by the gov- 
ernment because geologists felt that they contains 
oil; but, after the war, they were transferred to 
private citizens whw fulfilled certain necessary con- 
ditions. The National Petroleum War Service Com- 
mittee, organized during this period, eventually 
evolved into the American Petroleum Institute 
national organization with a membership now num- 
bering some 11,000 oil men 


1920-1930 


The decade from 1920 to 1930 represented years of 
steady growth as progress was made in all phases 
of the industry. Many new fields were found, and 
the demand for petroleum products continued to 
increase at an amazing rate. More than ever, our 
economy was dependent upon oil 

Production Areas and Companies: Crude produc- 
tion more than doubled in this decade, rising to over 


TABLE IV 
USA CRUDE PRODUCTION, 1910-1920 
(Thousands of Barrels) 
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ne billion barrels in 1929 from 472 million in 1921. 
lhis increase in crude production was due primarily 
to the successful efforts of oil operators in three 
tates: Texas, California, and Oklahoma. In 1921, 
of all USA 
crude production, and in 1930 they supplied 81.8% 
of the total.” 

Texas was fortunate not only because of its many 
fields, but many other ones 
comebacks. In 1923, Corsicana was revitalized as a 
flush producer. Other fields, such as Spindletop and 
tanger, also made astonishing comebacks. Oil was 
actually found at five different levels at Spindletop 
in 1925 by drilling some 1,500 ft below the known 
As a result, Spindletop production 
jumped to 21 million barrels in 1927 from 1342 mil- 
ion in 1926 

Significant in Texas occurred at the 
Mexia fault zone, Powell field, Panhandle, Orangs 
County, Pierce Junction, Permian basin, Nash, Mc- 
Comey, Yates, Van Zandt County, and East Texas 
In 1925, its output by 10 million 
hparre previous year 


these three states accounted for 70.6% 
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tinued to grow by 22 million barrels in 1926; 50 
million barrels in 1927; 40 million barrels in 1928; 
and 39 million barrels in 1929.” From 1928 to 1930, 
Texas was the leading oil-producing state in the 
nation, and in 1930 it produced almost one-third of 
all USA crude oil. 

Throughout this period, Oklahoma contributed 
one-quarter of the nation’s crude supplies as im- 
portant new fields were found at Burbank, Ton- 
kawa, Cromwell, Seminole, and at Oklahoma City 
Oklahoma led the nation in oil production from 
1916 to 1922, and again in 1927. 

California led in production from 1923 to 1926 
This leadership depended primarily upon the de- 
velopment of known resources; the rich fields at 
Coalinga, Sunset, Midway, Kern, McKittrick, and 
San Joaquin all contributed to California’s promi- 
nence at this time 

Important discoveries made in Louisiana included 
new pools at Bellevue, Cotton Valley, Lockport, Ro- 
Zwelle. Arkansas became an important 
oil state in 1922 with the discovery of the Smack- 
over field. By 1924, this pool had 1,000 wells with a 
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million barrels capacity.” 

Kansas supplied one-twentieth of USA crude 
from 1920 to 1930. Some of the new producing areas 
in that state were located at Gorham, the Wright 
pool, Ritz-Canton, and Hugotan. Wyoming and New 
Mexico were small contributors at this time, the 
latter being favored with gas wells at Artesia and 
oil wells at Hobbs. 

Drilling was done by small 
pendent companies, and the larger integrated com- 

As independent operators, the wildcatters 
largely responsible for finding new frontiers 
for exploration and development. Attracted by the 
high speculative value of oil, they were responsible 
for such great fields as Spindletop, Glenn peo! 
Mexia, and the East Texas field.” 

In addition to the limited operation of the wild- 
thousands of small companies appeared 
during the flush-production days after World War I 
Most of these companies were able to prosper when 
offering their oil products in a period of great de- 
mand, However, as competition brought about inte- 
gration, research and new refining techniques, many 
small companies went out of business 

Large independent companies established 
and many prospered during the 1920’s. Some of 
these new companies included Phillips, Skelly, and 
Sinclair which were built by successful wildcatters 
into major integrated operations. Meanwhile, the 
older and larger firms continued to pursue a policy 
of fuller integration. A basic for such 
tivity the chronic condition of oversuppl; 
which characterized this era. In order to dispose of 
their crude-oil output, the larger companies adopted 
forward integration to assure themselves of an ac- 


wildcatters, inde- 
panies 
were 


catters, 


were 


reason ac- 


was 


cess to refining, transportation, and marketing fa- 
cilities. As a result, competition was increased in all 
phases of the industry. 

With this increase in competition, Jersey Standar 
took measures to insure its position in the market 
In 1927, it was made a holding company by turning 
over all its operations to affiliates and subsidiaric 
The New York office of the company then became 
the governing agency over the many outfits held | 
In 1925, both Jersey Standard and Indi- 
ana Standard sought holdings in South America a 
the expansion of activities 
became more pronounced 

A most important problem was resolved in 1926 
when the government 
27'2% depletion allowance. The concept of a spe- 
tax deduction for the exhaustion of oil and 
gas properties actually originated in 1913. At that 
time, Congress granted companies an allowance to 
cover the capital consumed in the operation of an 
oil and gas well. The capital in question was the 
value of the property as of March 1, 1913, or the 
cost, if acquired after this date. The allowance was 
no longer deductible once the capital 
Was recovered 


the parent 


into foreign countris 


allowed oil companies a 


cial 


investment 
In 1918, the base was enlarged to 
cover the value of the property at the time of dis 
covery, or within 30 days thereafter 

Then, recognizing the high risk 
searching for oil and also the need for capital to 
operations, the government 
tually permitted the oil companies to deduct 2712 


involved ir 


maintain new even- 
of their gross income for depletion purposes—the 
amount allowed for deduction 
50% of net This significant 
because it represents government interest in main- 
taining readily available supplies of petroleum 
Production Techniques and Methods: The intr« 

duction of the core drill in 1927 enabled the geologist 
to determine more accurately the subsurface 


was not to excee 


income tax benefit is 


struc 
ture of an area. The core drill consisted of a lor 
steel tube which had diamond chips, carborundun 
or teeth of special steel at one of its ends. The tube 
was then lowered into the hole, and, when rotated 
it cut a ring which left a core or rock in the 
of the pipe.“ The core was then brought to the sur 
face and studied by geologists 

Other included a cylindrical 
electric pump to raise fluids from the bottom of the 
well; the injection of hydrochloric acid 
found in limestone reservoirs to dissolve the lime- 
stone; and water-lift air-lift for 
recovery purposes 


center 


innovations 


rotar 


into wells 


and secondary - 

The portable rig, introduced at this time in the 
Louisiana marshlands, reduced costs and permitted 
difficult Drilling 
during the ‘20's were a portent of later offshore 
drilling activity. The first electrically drilled well 
is credited to Frederic Hild who developed the idea 
of using a differential gear to change the speeds of 


access to locations barges used 
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motors used in drilling machinery. For example, for 
the cable-tool method, a high speed is needed for 
pulling tools, bailing, and setting casing; while a 
lower speed is needed for ramming bits. This tech- 
nique was first employed in 1923 in California.” 

The competitive atmosphere of the '20’s resulted 
in rapid oil drainages and consequent fluctuations 
in price In order to counteract the waste caused 
by the application of the “law of capture,” conser- 
vation programs were initiated. The program of 
voluntary proration as attempted by Oklahoma in 
1916 failed during the flush periods of the Cushing 
and Healdton pools. In 1926, the state undertook to 
balance supply and demand by assigning ratable 
takings through a state regulatory body which could 
enforce its decisions. This inaugurated the great 
controversy over conservation and proration 

The American Petroleum Institute opposed pro- 
ration at first because it felt that oil supplies were 
abundant enough, but the Federal Trade Commis- 
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sion argued for a better use of our petroleum re- 
sources through conservation. The independent or 
smaller companies at first opposed any restrictions 
on domestic production, because they felt that the 
larger companies would not have to comply with 
regard to their foreign holdings. However, the need 
for some sort of control became increasingly ap- 
parent with the rapid discovery and depletion of 
many new fields during the late 1920's. Eventually, 
most of the states took the initiative and passed 
conservation laws to limit withdrawals. In 1928, the 
Texas Railroad Commission sought to limit produc- 
tion to current reasonable market demand. It was 
not until 1932, however, that the state courts finally 
affirmed the commission's right to limit production 
in order to prevent waste through ratable takings. 
By helping to eliminate conditions of scarcity and 
glut, conservation prevented violent price fluctua- 
tions and, therefore, brought a greater stability to 
the petroleum industry 
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Another advance made in the production of petro- 
leum was the introduction of unitization in Texas. 
Under this plan, the oil-producing companies or 
wildcatters consolidate their leaseholdings in a par- 
ticular area, and each company then shares propor- 
tionately the expenses and profits accruing from 
that area. Unitization thus helped to reduce ex- 
cessive drilling and waste of valuable reservoir 
pressures. Along with conservation and proration, 
it marked a decade of significant progress in the 
correction of wasteful production methods 

Refining: The struggle toward greater integration 
provided certain market advantages to companies 
with large refineries. This was so because of the 
many fixed costs associated with the refining of 
petroleum. In addition, the flexibility of the equip- 
ment permits the yield of individual products to be 
adjusted according to changing market conditions 
Thus product differentiation was stressed, and it 
served to increase competition in the industry 

Thermal cracking enabled the companies to ob- 
tain a higher yield of gasoline and other valuable 
products from the crude. Different versions of ther- 
mal cracking arose in this period: bulk pressure 
cracking, tube-still cracking, the Dubbs, the 
Holmes-Manley cracking processes, the tube-and- 
tank cracking process, and the Cross cracking proc- 
ess, Cross-licensing was a common practice to avoid 
litigation and to provide the licensees with the 
benefits of a competitor’s findings. Such agreements 
were not always looked upon with favor by the 
Justice Department 

The recovery of gasoline from crude was only 
about 42% when Jersey Standard acquired the 
rights to the Bergius process from the I. G. Farben- 
industrie. Hydrogenation—a result of the Bergius 
process—was expensive, but it permitted a 100% 
recovery. It never became a widely used process 
in the USA. Improved quality of gasoline through 
cracking and TEL enabled Walter Chrysler to 
enter the automotive market in 1924 with a high- 
speed high-compression motor. From 1925 to 1930, 
fuels of high antiknock quality were at a premium 
on the market 

The construction of six large refineries in Texas 
with a combined capacity of 365,000 b/d made 
Beaumont and Port Arthur the largest refining 
center in the United States. Total crude runs to 
stills increased to 927 million barrels in 1930 from 
443 million in 1921.” 

Transportation: Tankers annually moved 113 mil- 
lion barrels of petroleum from Gulf ports by 1926, 
and most of their cargo was taken to refineries on 
the Atlantic Coast.’ Again the lower cost of tanker 
transport made it a more attractive means of trans- 
portation than rail delivery. Although the USA in- 
creased its tankship fleet to 371 tankers from 314 
between 1921 to 1930, it suffered a relative decline 
in its per cent of world tonnage 
in 1931 from 54.4% in 1921.” 

Pipeline mileage rose to 110,650 miles in 1930 fron 
64,367 miles in 1920.” Thousands of miles of pipe- 
lines moved from Texas, Oklaho.na, Kansas, and 
Louisiana to refineries mostly in Illinois, Indiana 
and the Atlantic Coast areas. From 1927 to 1929 
5,900 miles of pipes were laid at a cost of $150 
million.” 


dropping to 35.8% 


Improvement in laying pipelines enables the tas} 
to be accomplished with one-half the labor for 
merly required.“ A new pipeline laying machine 
was able to screw the ends of the pipe together 
each section was put in place. Thus, the work forces 
for this operation was cut in half. Through the cor 
stant addition of more and more lines, the highly 
populated areas of the country were assured of 
crude and oil products for their industrial and cor 
sumer needs 


Marketing: Gasoline for automobiles still made 


ac 
up the primary market for petroleum. Motor-vehi 
cle registrations increased to 26.5 million in 1930 
from 10.5 million in 1921.” However, fuel for air- 
planes also became important during this decad 

Chiefly a military weapon in World War I, plan 

took over a greater role in the postwar period as 
they were used for passenger transportation, cro} 
dusting, mail delivery, and aerial mapping. The 
number of planes manufactured increased to 6,034 
in 1929 from 789 in 1925. From 1926 to 1930, gasoline 
gallonage for civil flying purposes jumped 600% to 
14 million gallons yearly from 2% million. 

In 1921, gasoline production outstripped kerosin« 
by a 3-to-1 ratio. Persistent pinging (knock) in the 
cylinders was reduced considerably in 1921 by the 
addition of tetraethyl lead.™ 
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Advertising became an even more important mar- 
keting tool during this decade. Indiana Standard 
spent over $4 million in 1926 on advertising alone.” 
In the years 1927 to 1929, commercial advertising 
was pursued through such media as newspapers, 
billboards, road maps, station identification signs, 
posters, movies, and radio. Thus, we see that the 
most important development in marketing was the 
effort put into promoting sales and certain brands. 

Natural Gas: Expansion of the industry in the 
’20’s included the development of natural-gas fields 
and producing facilities..Natural gas became a val- 
uable blending agent for upgrading the quality of 
poor fuels. Byproducts of natural gas included pro- 
pane, butane, and helium. Another byproduct, car- 
bon black, is useful in printers’ ink, polishes, paints, 
varnishes, and rubber products. Although the Nat- 
ural Gas Manufacturing Assn. in 1919 proved, that 
natural gas, mixed with the proper amount of 
naphtha, was a suitable motor fuel, it did not com- 
pete with gasoline as such 

Most of the natural-gas pools in the United States 
were located in the Southwest. The early impor- 
tance of natural gas was a foreshadowing of the 
larger role it would have in our economy in later 
years 

Summary: The decade 1920 to 1930 represented a 
period of great growth in production. Just’ as very 
many new and larger fields were discovered, so too 
were new uses found for oil. Moreover, progress 
was made in the orderly production of petroleum 
through the application of conservation. laws 

Mention should be made of the formation of the 
Independent Petroleum Assn. of America by a 
group of independent oil men in 1929. One of the 
expressed aims of this group was to seek congres- 
sional action to slow down foreign imports of crude 
oil and petroleum products. The association origi- 
nally was set up to exclude “any company or in- 
dividual who is engaged in importing crude oil 
into the United States, refining crude oil that is 
imported into the United States, or distributing 
products made from imported crude oil within 
the United State 
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TABLE V 
USA CRUDE PRODUCTION, 1920-1930 
(Thousands of Barrels) 





1920 442,929 1926 770,874 
1921 472,183 1927 901,129 
1922 557,53 1928 901,474 
1923 732,407 1929 23 
1924 713,940 930 

1925 163,743 

Source: Petroleum Focts and Figures. New York. AP 1950 


4 


1930-1940 


From 1931 to 1935, all phases of petroleum opera- 
tions experienced little growth as the worldwide 
depression held production, refining, marketing, and 
pipeline construction to 1929 levels. The industry 
was generally characterized by overproduction of 
crude oil, decline in consumption, with subsequent 
heavy inventories and a falling off of petroleum 
exports.” As a result of this situation, the struggle 
for survival served to sharpen competition 

The crisis in domestic oversupply brought about 
the first imposition of import duties on foreign oil 
imports. In June 1932, Congress passed the Internal 
Revenue Code establishing an excise tax of 21 
cents per barrel on crude oil and petroleum prod- 
ucts, with separate rates of $1.05 and $1.68 per bar- 
rel for gasoline and lubricating oil, respectively 

Production Companies and Areas: Not all crude- 
oil producers had excess supplies during these 
years, although for the country as a whole the 
period was one of chronic oversupply. Individual 
geographic areas tended to alternate between pe- 
riods of great abundance and great scarcity as 
many new discoveries were developed, produced, 
and exhausted rapidly. Thus, although the total 
available supply in the United States was sufficient 
to meet all requirements, particular geographic 
areas were often in short supply 

From 1931 to 1940, California and Texas assumed 
the leadership in oil production for the country 
Together, they produced about 60% of the total 
production, with the newly discovered East Texas 





field contributing greatly to the prominence of 
Texas.” 

The industry showed considerable activity in two 
other areas: shale mining and offshore drilling 
Mining became prominent in the '30’s as good lubri- 
cating stock was found in the shale and sandstone 
50 ft to 250 ft deep, about 15 miles southwest of 
Nacogdoches, Texas.” Large shale deposits were 
also found in the Colorado Rockies. Despite the 
low gasoline and kerosine content of shale, suffi- 
cient uses were found to warrant the mining of 
this mineral. Moreover, it was possible to crack 
shale into many hydrocarbon combinations. Union 
Oil Co. ef California became a pioneer in this field 

Offshore drilling began with an attempt made in 
the Gulf of Mexico in 1938. By means of an offshore 
platform large enough to house equipment and 
personnel, drilling on the continental shelf off the 
coasts of Texas and Louisiana became more active 
As many as seven wells were drilled directionally 
from a platform. One method used to achieve this 
was the “whipstock,” whereby a bar of steel was 
inserted in the bottom of the hole at the point 
where the deviation was desired. Another method 
employed is a “knuckle joint” or drilling tool which 
is so hinged that it can be properly deflected at 
any desired angle 

This is high-cost drilling due to the need for ex- 
ceptionally sturdy equipment to withstand wind 
and waves, for pipelines from the barge to the 
shore, electrification of the platform, special craft 
to transport personnel and equipment, etc. A barge 
for shallow drilling costs from $200,000 to $250,000, 
while one for deeper drilling costs as much as 
$142 million,“” Though most of the activity in the 
30’s was confined to the shallow waters off the 
coast of Louisiana, operational costs were prohibi- 
tive for all but the larger corporations 
Competition continued to increase during this 
decade. The rivalry between the former members 
of the old Standard Oil Trust was intensified by the 
encroachment of new companies upon the estab- 
lished markets of these older companies The 
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five larger integrated companies, all former mem- 
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bers of the old Standard group, were Standard of 
New Jersey, Socony-Vacuum, Standard of Indiana, 
Standard of California, and Atlantic Refining. The 
ize and degree of vertical integration in the indus- 
try became the subject of congressional criticism 
in 1939." Most of the criticism concerned the own- 
ership of pipelines with refining and marketing 
operations. It was found that 20 integrated compa- 
nies owned or controlled 574% of the crude-oil 
gathering-line mileage, 89% of the crude-oil trunk- 
line mileage, and 96.1% of the products-line mileage 

The larger oil companies continued their for- 
eign-oil activity as Venezuela remained the largest 
ource of American oil imports. On a dollar basis, 
the USA maintained a favorable balance of trade 
in oil. Imports were generally confined to crude 
and fuel oil, while exports consisted primarily of 
gasoline, kerosine, lubricating oils, and other petro- 
leum products 

The position of the oil-industry in the American 
economy in the 1930's may be judged from the fact 
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BIBLE GEOPHYSICAL COMPANY 


that, in 1937, there were 789,540 employees in all 
four phases of the industry and the average weekly 
earnings for crude petroleum production workers 
was $33.41 as compared to an average for all manu- 
facturing industries of $24.24." In addition, the 
total amount of taxes paid out by oil companies to 
federal and state governments in 1938 amounted 
to about $1.2 billion.’ 

Production Techniques and Methods Geophysics 

the application to geology of principles of mag- 
netism, attraction, the pull of gravity, the speed of 
sound waves, and the behavior of electrical cur- 
rents—accelerated in this period 

The use of thermal, electric, radioactive, and 
neutron well logging to determine the resistance of 
various formations to electric currents, tempera- 
tures, and radiation also aided the scientific search 
for oil. 

Directional drilling was utilized during the °30's 
to drill a well beneath the state capitol of Okla- 
homa City from a derrick 400 ft away. This tech- 
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nique was also used to control “wild” or burning 
wells by drilling a relief well nearby to pump 
water and mud into the formation. We have al- 
ready seen how directional drilling was utilized 
to develop oil reserves offshore. 

Conservation: The East Texas pool was a scene 
of unrestricted production which depressed the 
national oil price during the early years of the 
decade. The efforts of the Texas Railroad Commis- 
sion to restrict production failed as the producers 
responded with countervailing injunctions.” In ad- 
dition, offset wells sprang up with narrow inter- 
spaces. Consequently, sound conservation and en- 
gineering practices and the needs of the market 
were often ignored. Flush production in Texas 
dropped crude prices to 13 cents per barrel in 
August 1931," while costs of production increased 
as the number of wells which became pumpers 
increased rapidly throughout the area 

In August 1931, Governor Sterling 
martial law in East Texas. For three weeks, the 
state militia exercised a strict surveillance over 
production, while market conditions were carefully 
studied in order to develop sound conservation fa- 
cilities and solve the differences between the small 
independent companies, which favored unrestricted 
production, and the major companies with surplus 
supplies, which desired controls 

When the field was reopened, the 
ordered all wells limited to the production of 225 
b/d. However, even this order was circumvented 
as hidden pipes not connected to gauges or cutoffs 
removed excess illegal or “hot oil” from the con- 
trolled well. 

During this same period, Kansas and Oklahoma 
vested oil control authority in their corporation 
commissions. The Arkansas Oil and Gas Commis- 
sion, the Department of Oil Conservation Commis- 
sion in Louisiana, and the Oil Conservation Com- 
mission in New Mexico also administered controls 


proclaimed 


commiussion 


in their respective states 

On February 28, 1931, the governors of Texas, 
New Mexico, Kansas, and Oklahoma met to discuss 
an interstate compact for the purpose of regulating 
the flow of oil. Long discussions were held over a 
two-year period until the passage of the NRA in 
June 1933, plus the adoption of the “Code of Fair 
Competition,” temporarily checked this movement 
With the repeal of the NRA in 1935, California 
Illinois, Kansas, New Mexico, Oklahoma, and Texas 
approved the Interstate Compact to Conserve Oil 
and Gas. This compact gave the member states the 
means for taking required cooperative action, and 
placed upon them a moral obligation to enact and 
enforce laws to prevent physical waste. As required 
by the United States Constitution, Congress ap- 
proved the compact 

In order to halt the flow of “hot oil,” Senator 
Connally of Texas succeeded in passing the Federal 
“Hot Oil” Act and, through its enactment, the 
states were provided with the means of enforcing 
their conservation programs. Another contribution 
made by the federal government to the conserva- 
tion programs of the states occurred through the 
activities of the Bureau of Mines in publishing 
findings with regard to supply-and-demand con- 
ditions in the industry 

The conservation programs of the various states 
came to embody several principal features. The first 
of these was a provision for preventing productior 
in excess of a field's maximum efficient rate (MER 
This procedure provided for the conservation of 
valuable natural reservoir pressures, and thus more 
oil could be removed than would be the case if 
wide-open production were permitted. Engineers 
determine the maximum efficient recovery rate at 
which the wells of each field can be produced, and 
state laws prevent any faster flow. Second, most of 
the oil-producing states adopted regulations con- 
trolling the spacing of wells, and in a number of 
instances embodied acreage factors in their alloca- 
tion formulas. Another major feature of most con- 
servation laws was the adjustment of production 
to market demand at times when production at 
MER provided more oil than the market could 
readily absorb. Based on information from the 
Bureau of Mines and from the crude buyers, an 
allowable rate of production was arrived at by 
the individual states : 

Because of the great progress made toward the 
conservation of a basic natural resource, it is ob- 
vious that the 1930's was an important era for 
the oil industry 


Refining: Petroleum refineries were located in 32 
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states in 1938, but Texas had almost 30% of the In 1938, catalytic cracking was developed to the 


total refining capacity A further geographical commercial stage. The Houdry process, a pioneer 
breakdown of all refineries shows that about 41% in the field, was able to produce fuels with better 
were located on the Gulf and Atlantic Coasts; 38% antiknock qualities, higher octane ratings, and 
in the interior; and 21% in California—with the higher lead susceptibility. This process yielded 82% 
world’s largest skimming and cracking plant lo- gasoline per barrel of crude as compared to 55% 
cated at Whiting, Ind extracted in 1930 under the older methods 

In the early '30’s, expansion of refineries was Polymerization, or the combining of smaller mol- 
kept at a minimum due to the depression Grad- ecules into larger ones, employing both thermal and 
ually, however, there appeared a trend toward con- catalytic principles, aided in the synthetic produc- 
solidating different refining operations into so-called tion of gasoline 
“combination units.” These units offered such ad- Hydrogenation also experienced rapid develop- 
vantages over conventional refineries as better heat ment in the °30’s. Whereas straight-run distillation 
exchange and the use of surplus heat from one step separates the oil into its constituents without dis- 
to another: reduced refinery labor costs; and re- turbing the structure of the molecules, and both 
duced construction and operating costs from the cracking and polymerization break down the mole- 
use of a single piece of equipment for several oper- cules in order to build new ones, hydrogenation 
ations.” The 1935 refinery had a combination unit builds hydracarbons from carbon compounds by 
for crude-oil distillation, thermal cracking, and joining them to free hydrogen atoms under ideal 
thermal reformins chemical condition Thus hydrogenation is ca- 
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pable of furnishing any petroleum product in any 
proportion desired from any grade ef crude oil. 
Hydrogenation plants were erected at Bayway, 
N. J.;: Baton Rouge, La.; and Baytown, Texas. By 
converting all parts of crude into gasoline and 
thereby eliminating refinery residues, they pro- 
duced a good-quality gasoline 

Propane dewaxing was initiated in 1932 at the 
Wood River, Ill., refinery. Propane is a good solvent 
for oil, but not for wax—making it possible to pro- 
duce an oil remaining more fluid at low tempera- 
tures. This was an important innovation for use 
in the automobile 

The first significant automation with regard to 
quality control occurred with the use of the “off- 
on” temperature control of the fractioning tower 
This operation permitted a uniform separation of 
light products and heavy materials recycled back 
to the pipe still. By 1935, uniform control of flow 
and pressures was achieved to the extent that the 
process was governed from a central control house 

Jersey Standard and the Shell Oil Co. were 
especially active in the expanding field of petro 
chemicals. Most companies preferred a Gulf Coast 
location for such operations, because the mild cli- 
mate of the area enabled them to use fuel f 
their refinery operations which was not me 
as a consumer product 


or 


Transportatior The aggregate length of pipeline 


in 1939 was about 122,500 miles,” most of 
was controlled by 58 companies engaged in inter 
tate trade. In 1937, they accounted for 84 of the 
total pipeline mileage Competition in this f 
was keen, and rates were drastically reduced dur- 
ing the decade 


Railroads continued to carry a comparatively 


smaller share of petroleum freight. From a total of 


66 million tons hauled in 1931, the amount declin 
to 61 million tons in 1940 Once 


ed 
again, this decline 
points up the inability of railroads to compete wit! 


cheaper means of transportation, especially the pipe- 
lines. The average cost of pipeline transportation did 
not exceed four mills per ton-mile in 1939, wheres 
rail freight cost about eight mills per ton-mile 
The USA oil fleet numbered 750 tank ships in 


1939 Representing an 


investment of $530 millior 
by 1940, these tankers hauled nearly one-third the 
crude traffic in the United States and over half the 
traffic in refined products.’ With automatic loading 
ind unloading facilities, the tanker surpassed the 
pipeline in efficiency. The availability and cheapnes 


of this means of transportation were instrumental 


in the location of refineries in coastal regions 
Marketing: Gasoline consumption for automobile 
continued to increas during this period aS motor- 


vehicle registrations rose to 32 n 


At the same time, the 





illion cars in 1940 
average octane rating for 


regular-grade motor fuel was 74 as compared to 62 


in 193] The average retail price of gasoline (ex 
cluding any sales taxes) dropped to 14.07 cents per 
allon in 1938 from 21.06 cents in 1923.'" Total USA 
consumption of fuel and lubricants by commercial 
ind civ.l] aircraft alike also increased during th« 
30's. In 1931, the aviation industry used about 28 
nillion gallons of gasoline, and in 1940 the f I 
tood at about 88 million gallons. Similarly, lubri- 
int usage increased by 681,246 gallon In add 
tion to the owth in demand for motor and avia 
on fue there ve ipproximately 7 ) 
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NEWS ON TEXACO PROGRESS—ASPHALT PRODUCTION 


After 5.000 years of mud... 
superhighways of petroleum 
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prompted. However, the oil industry was not with- 
out disintegration attempts during the 1930's. In 
1935, this movement gained momentum as compa- 
nies leased more of their company-owned and 
operated service stations to private operators.” 
The disassociation of the retail function from refin- 
ing operations was best exemplified by the “Iowa 
Plan.” This plan allowed privately leased and 
operated stations to switch from one supplier to 
another. One of the incentives to disintegration was 
a tax on chain-stere operations 

During the depression, the industry began to 
merchandise motor oil in cans. This practice, ini- 
tiated in 1932, did much to simplify and facilitate 
the marketing of petroleum products. 

Summary: The most significant development 
which occurred in the decade 1930 to 1940 was the 
increased application and perfection of conservation 
laws. The tremendous waste which had character- 
ized the early growth of the petroleum industry 
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was eliminated by the practice of sound conserva- 
tion methods and the study of market conditions. 
Thus, market prices were more stable as supply 
and demand were kept in fairly close balance. This 
achievement added great stability to the industry 
and encouraged the growth and development of 
refining, transportation, and marketing. 


TABLE Vi 
USA CRUDE PRODUCTION, 1930-1940 
(Thousands of Barrels) 


1930 £98.01) 1936 1,099,687 
193) 851,08) 1937 1,279,160 
732 785,159 1938 1,214,355 
193 705 656 1939 1,264,962 
934 908 065 1940 1,353,214 
735 796 596 

rce. Petroleum Facts and Figures, New York, API, 1950 
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GLOBAL OPERATION 


Professional engineering services related to economics, 
design, supervision of construction and management of 
crude oil, natural gas and products pipe lines are now 
available from our offices strategically located in the 
Eastern and Western Hemispheres. 


Home Office 


‘HOUSTON, Texas, U.S.A. 
3431 West Alabama 
P.O. Box 22146 


CANADA 
Pipe Line Technologists (Alberta) LTD 
1011 17th Avenue, S. W 
Calgary, Alberta, Canada 


NEW YORK, New York, U.S.A. 
80 Broad St. 


VENEZUELA 


Pipe Line Technologists, C. A. 
Edificio Plaza, Calle 78 


Esq. Avenida 3H Plaza Republica, Apartado 21 


Maracaibo, Venezuela 


THE HAGUE 
80 Jan Van Nassaustraat 
The Hague, Holland 


PIPE LINE TECHNOLOGISTS, INC. 


Professional Pipe Line Engineers 
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1940-1950 


Oil proved to be an absolute necessity during 
world War II. Of every two tons of exports sent to 
USA allies and troops during the war, more than 
one ton was petroleum in some form.’” Moreover, 
with the loss of natural rubber sources in the Far 
East, it was essential that American industry pro- 
duce a necessary volume of high-quality synthetic 
rubber. A government expenditure of $700 million 
was used to construct 44 privately run synthetic 
plants capable of producing approximately one mil- 
lion tons per year. The most common form of syn- 
thetic rubber was that made from butadiene and 
styrene—both petroleum products. Smaller quanti- 
ties were made of butyl rubber, which is derived 
from oil-refinery gases. 

In addition to supplying the basic components for 
synthetic rubber, the petroleum industry provided 
immense supplies of 100-octane gasoline, automo- 
tive and diesel fuels, lubricating oils and greases, 
heating oils, bunker fuels, toulene for TNT, alco- 
hols, and numerous other products. Thus the indus- 
try had to meet the heavy demands of our military 
machine in addition to the requirements of the 
business and consumer sectors of the economy. 

Production Areas and Companies: The request 
for greater oil production by the Petroleum Admin- 
istration for War in December 1942 drew forth 
greater efforts by the industry to surpass previous 
levels. In 1941, the industry had a crude-oil, output 
of 1.4 billion barrels, and in 1945 this figure grew 
to 1.7 billion barrels.” 

Throughout the war, Texas out-produced all 
other states and, in 1945, its yearly production 
amounted to about 755 million barrels. A major 
discovery made in Scurry County helped Texas to 
maintain its leadership. California, its nearest rival, 
was aided by new finds at Russell Ranch and South 
Cuyama, and it produced 326 million barrels in 
1945." Although exploration and drilling reached 
new highs in California, the excessive cost of trans- 
portation restricted domestic marketing to its own 
area, as well as to Oregon, Washington, Arizona 
and Nevada 

The most significant wartime discovery occurred 
at the West Edmond field in Oklahoma, and it en- 
abled Oklahoma to take third place temporarily 
among the oil-producing states. Gulf Coast dis- 
coveries in Louisiana, however, soon brought that 
state back to its position ahead of Oklahoma. 

In 1944, oil was found in Florida and Alabama 
In 1949, 37,633 wells were drilled—twice as many 
as had been drilled in 1934.” In that same year, 
Texas, California, Louisiana, and Oklahoma ac- 
counted for almost 70% of all USA crude produc- 
tion.™ 

With the diplomatic aid of the government, Amer- 
ican oil companies were able to undertake large- 
scale exploratory programs in South America, the 
Middle and Far East. Soon large refineries were 
being constructed in Venezuela, Mexico, Ecuador, 
Saudi Arabia, and Kuwait. American direct invest- 
ments in foreign petroleum operations amounted to 
$14 million in 1943.“ Sir.ce most foreign oil deposits 
are located in economically underdeveloped na- 
tions, much of this appropriation had be be used 
for highways, hospitals, and other basic facilities. 

Natural Gas: The development of natural-gas re- 
serves and the construction of more pipelines after 
the war resulted in a widespread changeover from 
manufactured to natural gas. Natural-gas produc- 
tion increased to 7.5 billion cubic feet in 1949 from 
3.7 billion in 1940 

The oil industry spent over $10 million on re- 
search in 1949 in the hope of finding an inexpensive 
method for converting natural gas, coal, and oil 
shale into oil products. Eventually, commercial 
plants were constructed for the conversion of natu- 
ral gas to oil, but the refining of petroleum products 
from coal and oil shale remained uneconomical. 

Production Techniques and Methods Improve- 
ments in rotary-drilling equipment made vast new 
oil reserves accessible. The average depth of a well 
in the 1930's was 6,000 ft, but in 1949 a well drilled 
in Wyoming reached a depth of 20,000 ft.” 

The use of directional drilling in marine opera- 
tions became more important. By the use of special 
tools, tributary holes were drilled from the one 
central well. Other improvements in drilling in- 
cluded greater application of paleontology and mi- 
erofossil study for exploration of geological struc- 
tures; improvements in drilling fluids, metals and 
tools for cutting; the automatic control of rotary 
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ind the use of portable electric rigs. Devices expansion of a free gas cap; (3) the water drive improvements in catalytic cracking led to the de- 


’ 

ich as the flying magnetometer enabled such in- the upward displacement of the oil by the influx velopment of 100-octane gasoline for planes 
accessible regions as jungles, oceans, and mountains of water from below the sand. The method used The in-line system of refining was preferred 
to be measured for magnetic studies. From 1937 to depends upon the type of pressure present in a during the ‘40's. In this process, refining equipment 
1942, one out of every six wildcat wells drilled o1 particular field was located and arranged in parallel rows. Pipe- 
technical information resulted in the discovery of By slowing down the rate of oil production and lines were carried on supports above the central 
in oil field.“* Thus, the scientific progress made in through secondary-recovery methods, yields of oil road, and along the sides of this road were the 
exploration and drilling techniques did much to fields have been greatly increased. For example, the pumps whost suction and discharge lines droppe 
remove the large risks previously associated with East Texas field, which was discovered in 1930 and down from the pipe bank overhead 
oil exploration and development represented the largest oil discovery made in the In the “in-line system, process buildings are 

In addition to production technology, conserva- United States, went to water soon after its discov- relatively few and small in size, thus increasing 
tion laws and maximum recovery methods helped ery. However, through the use of the water drive plant safety. Access roads to the equipment provid: 
to curtail wasteful practices. Secondary recovery as well as a limited rate of removal, the estimated an additional element of safety because they sep- 
vhich involves the removal of oil from a field where reserves of the East Texas field increased to three arate the various facilities and provide an easy 
the natural reservoir pressure has been diminished, billion barrels from two billion after two billion approach for fire-fighting appat itus. In addition 
was usually accomplished by displacement methods barrels had already been taken from the field.“ large tank storage is almost always kept remote 
The three processes used were (1) the dissolved- Refining: In 1945, American refineries processed from the process area 
gas drive—the expansion of gas released from solu- 774 million barrels of gasoline, 50 million barrels Batching was decreased as each process was in- 
tion in the oil: (2) the gas-cap drive—the displace- more than the previous year.” Approximately 5,000 tegrated—although individually operated—into the 
ment of the oil from th ind by the downward byproducts from crude petroleum were made, and overall production framework. Pneumatic control 


devices, which required a great deal of plumbing 


and installation cost, slowly gave way to electronic 
controls which involved a 50% saving in installa- 
tion expenses 

Naphtha isomerization was introduced in the 
latter part of 1941 Using a catalytic process, ordi- 
nary naphthas were converted into a high-quality 
aviation-base stock for blending with synthetics to 
make 100-octane gasoline 

Hydroforming, another new method used in re- 
fining, yielded a more compact chemical unit which 
made higher octanes possible. Fluid coking in- 
creased output 20° by pumping oil residues into a 
deep bed of hot coke particles. Thus, 





lighter hydro- 
carbons were vaporized and cracked to vield bot! 
gasoline and fuel for home heating 

Much of the progress made in refining from 1940 


to 1950 was due to the effort expended t 


y the in- 
dustry to meet wartime requirements. Conse- 
quently, many new processes and higher-quality 
petroleum products were available to the consumer 
and business sectors of the economy once the war! 
ended 

Of the 369 refineries in the United States in 1948, 
half were located in the Southwest. The Texas- 
Louisiana Gulf Coast region was the site of eight 
major refineries—each with a daily capacity of 
100,000 or more barrels Each refinery was the 
focal point of railroads and pipelines which sup- 
plied sizable quantities of crude storage tanks for 
processing. Ocean-going tankers and canal barge 
were often used to carry the refined products to 
domestic and foreign markets 
Transportatio The harassment of German U- 
vats to coastal shipping during World War II 
presented a serious threat to tankers and barge 
transporting oil. From February to May 1942, 50 
American tankers were sunk and, as a consequence 
inventories in the Ei 
winter in 1941-42 


serious 


ined rapidly A severe 


situation even more 





Some of the tery taken to remedy this conditior 
short and long run programming made by 
the Petroleum A.dministration for War and by 


other government-industry groups; the use of sub- 


Ver 





Piston-operated Diaphragm Pump 





oe ef eT stitute transportation where possible; the rearrang- 
ing and building of new essential facilities; and 
log in battery assemblies—each curtailing and rationing civilian consumption 

In the beginning of 1941, there were about 127,000 
jualin apacity ontro miles of oil pipelines in the United States.” Of this 

; , total, 63,000 miles represented crude-oil tru line 

ps a ve { le power 9,000 miles were product lines; and wer 

j ' mplete a nbly can be 959,000 miles of gathering lines 
Although many new lines were constructed dur- 
! C f re 3 nN ing the war, two stand out as espe ially significant 
Completed on August 14, 1943, the Big Inch pipe 
' line extended from Longview, Texas, to Phoenix- 
- ea ville, Pa. This pipeline delivered approximately 
eee 300,000 bbl of oil per day at the East Coast termi 
yt nal.” It was 1,254 miles long and had 25 electrically 
operated pumps at 50-mile intervals. Built under 
- ( 1) ; ; at + + 


government sponsorship, the Big Inch was operated 
by the War Emergency Pipe Lines—a nonprofit in- 
dustry corporation made up ol 11 eastern companies 





" 


In March 1944, the Little Big Inch, with a line 


1,475 miles long, was completed. It was so named 





because its diameter was 20 in. as compared with 


the 24-in.-diameter pipe of the Big Inch. Together 


these two lines carried about two-thirds of all oi 
E.Cc.D. LIMITED « ENGINEERS It two 


which arrived at the East 
TONBRIDGE - KENT - ENGLAND All in all, the government 


undertook 35 pipeline projec 


the war. Of 
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ONE OF THE WALLACE & TIERNAN GROUP OF COMPANIES provided about $180 million 


204 WORLD PETROLEUM 





Let’s keep our dreams big 


A century ago a man dreamed of finding enough oil to light the lamps of 
the world. At the time, it appeared to be an ambitious dream, indeed, but 


it has been fulfilled more than a thousandfold. 


Wanted for the next 100 years... more and bigger dreams from men with 


the vision and determination to make them come true. 


STANDARD OIL COMPANY OF CALIFORNIA 








supplied by the government. Activity in this field estimated that the use of trucks released a mini- The war enabled great progress to be made in 


continued even after the war and, in 1949, there mum of 25,000 railway tank cars for East Coast and the transportation and distribution of petroleum 
were 60,560 miles of gathering lines and 71,373 miles other long-distance service.“ As a result, this segment of the industry, along 
of crude trunk lines in the nation.” After the war, shippers realized that tank trucks with the others, became more efficient than it had 
The tanker, although restricted by German sub- deserved a larger role in the short-haul movement previously been 
marines, nevertheless played an important part in of oil because (1) faster delivery and return re- Marketing: The war brought about many changes 
the war effort. By 1940, we had a fleet of 383 tank- quired less inventory and storage capacity than in marketing also. The marketer, accustomed to 
ers ranging in capacity from 25,000 bbl to 150,000 would otherwise be needed; (2) trucks enabled expanding his outlet sales, found it difficult to 
bbl.’ Tankship and barge transportation was espe- deliveries to be made directly to service stations accept limited deliveries to his station. Gas ration- 
cially active on the Great Lakes, the New York and large consumers and, therefore, eliminated ing was begun in 1942, and it included restriction 
State Barge Canal. and the Hudson River. Petro- the double handling caused by using bulk plants; on pleasure driving and speed limits Lubricating 
leum barges numbered 1,400 in 1940.“ (3) trucks provided for greater flexibility because oils and greases were not rationed, but a- severe 
Trucks and rail tank cars were called upon to deliveries were made when needed, and did not shortage of rubber tires added greatly to the prob- 
take up the slack caused by the restricted use’ of depend on train schedules lems facing the marketer. Similarly, customers using 
tankers. Round-the-clock use of trucks, more effi- Railway tank cars, although declining in impor- heating oil and residual fuel oil were encouraged 
cient routing of deliveries, and the zoning of de- tance prior to 1940, became extremely vital during to convert to the use of other energy fuels 
mand areas to eliminate back hauls and cross hauls the war. The 145,000 railroad tank cars available in Problems of pricing also arose during this period 
all served to increase the capacity of tank trucks 1940 contributed greatly in supplying the oil needs For example, in order to conserve the supply of 
Restrictive state and local laws were relaxed to of the country and, by 1944, shipments reached tetraethyl lead, the Petroleum Administration for 
allow maximum truck oil transport. It has been 100,000 b d on the railroads War directed the industry to reduce the octane 


rating of regular-grade gasoline. Due to this reduc- 
tion in quality, the OPA ordered a price reduction 
of \%& cent per gallon 

1 a Le a ’ af) ry , TON 7 Following the war, the oil industry was con- 
('( YN | R A¢ J | ORS | Q | H 'D OTL, INDUS | RY fronted with a tremendously expanded peacetime 
market. Oil heating for home use, gasoline for 
automobiles, and oil for industrial uses—all raised 
demand to record highs. At the same time, we 
were called upon to supply petroleum to the war- 
destroyed countries of Europe. Thus, activity was 
greatly stimulated within the industry to meet 
these demands. By 1948, there were 188,253 serv- 
ice stations in the United States.” 

An even more significant result of this increased 
demand was the fact that the United States became 
a net importer of crude oil in 1948 for the first time 
in 26 years. The greatest supplier of crude from 
abroad was Venezuela which exported 101,824,870 
bbl to the USA in 1949." This shift in balance of 
petroleum trade signaled a tremendous increase in 
foreign activity by American oil companies—par- 
ticularly in the Middle East and in South America 

Natural gas continued to gain in importance after 
the war. Increases in the price of fuel and bitumi- 
nous coal made natural gas the. cheapest fuel on 
the market.“ In January 1950, the USA supplied 
half its total energy requirements through petro- 
leum and natural gas. With only 32% of the world’s 
proved oil reserves, it was consuming close to two- 
thirds of the free world’s oil production 

Summary: World War II placed great demands 
on the oil industry and, through its efforts in meet- 
ing this demand, the industry was able to make 
considerable progress in every phase of its opera- 
tions. However, the consumption of large quantities 
of petroleum during the war, plus a severe winter 

1947-48 gave rise to fears that our domestic in- 
dustry would soon be unable to meet completely 
he needs of a growing economy 


Manv hearings vere held in Washington i 


n 1945 
by the Senate Special Committee to Investigate 
Petroleum Resource Finally, in 1946, OPA price 
controls were removed to stimulate new explora- 


ion and development activity in the industry 

On January 13, 1949, the National Petroleun 
Crude Oil Inlet Installations Stabilization Plant Council issued A National Oil Policy for the 
Kirkuk, lrag, of Messrs. Traq Petroleum Company Ltd United States.” TI 





us report stressed the need for a 

strong and healthy domestic oil industry, but also 

. — » recognized the need for development of foreign oi 
Suppliers and Builders of Steel Tanks of all kinds, cate Wh caneeae mkt Me on ieiaiie ~ 
Pressure Vessels. etc. excess of our needs would serve only to retard 

domestic exploration and development of new oil 

: fields. The problem of oil imports was to become 

Civil Engineering and Building Contractors. even more difficult in the next decade 

Another problem faced by the oil industry cor 
cerned the offshore reserves of the Gulf Coast 
When Secretary of the Interior Krug told a Senate 
stations, steel buildings, residential and — office House committee that the continental shelf con- 


tained about 100 billion barrels of oil, the contro- 


Pipe lines, pump stations, power stations, degassing 


buildings, ete. 
VOTHERWELL BRIDGE CONTRACTING 
\\ |) TR ADI NG (i( AY | PA \ \ . LUD. USA CRUDE Foch 1940-1950 


(Thousands of Barrels) 


versy over the title to property of these submerged 


inds began. Whether the state or the federal gov- 
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BETTER DESIGN and PRODUCTION 

S & F Buildings are designed on an advanced technique 
permitting complete standardisation in construction. 
They are produced on a unique automatic plant which 
reduces shop labour costs to a minimum. 


QUICKER DELIVERY and ERECTION 
Delivery or shipment can be made in from three to four 
weeks. Due to the simple design and tewer components, 


erecuon period can be considerably shortened. 





1. STEEL 


u less! 





CHEAPER TO TRANSPORT All components 
are easy to pack and transport, Keeping crate and 
shipping charges to a minimum. 

EASILY EXTENDED S & F Buildings can be 
prepared for extension lengthways and sideways at 
little extra cost. 


UNIFIED SITE CONTROL Steel erection, 
sheeting, glazing and insulation by Sanders & Forster’s 
own skilled teams ensure direct control and co- 
ordination at all stages . . . ensure completion on time. 


-FRAME BUILDINGS 


Sanders & Forster Buildings are produced in a wide variety of standard types and sizes but can 


also be adapted to match your exact needs. Either way, they cost you less. 
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STEELWORK This 24-page booklet in full colour tells how S & F 
ALSO FABRICATED buildings can solve your problems at less cost. 


TO YOUR OWN Write today for a free copy. 
SPECIFICATION 


SANDERA. ORSTE (Dept. WP3), 3 Buckingham Palace Gardens, London, S.W.1. 
Telephone : SLOane 0833 (10 lines) Cables : Sanforsted, London 
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ernment owned the land outside the three-mile 
limit presented great difficulties to oil men and 
politicians alike 

Hence, while the industry found itself in a grow- 
ing market after the war, it was also faced with 
two serious problems which were to cause much 
lisagreement within the country and within the 
industry itself 


1950-1959 


Since the year 1959 marks the 100th anniversary 
of the American oil industry, this chapter will be 
primarily devoted to an evaluation of its growth 
Further, because the offshore and oil-import prob- 
ems were important during the years 1950-1959, 
the progress made toward their solution will be 
mentioned. However, most of this chapter will 
ummarize the present status of the oil industry 
in our country’s economy 

Offshore Production: The major areas of interest 
it the present time are the offshore areas of the 
Gulf Coast and the Four Corners area in the West 
This latter region is located at the intersection of 
the boundaries of Utah, Colorado, Arizona, and 
New Mexico. In addition, North and South Dakota 
became small oil producers in 1951 and 1954, re- 
pective ly 
Since marine operations have become so impor- 
tant, it should be mentioned that there are three 
general methods of offshore drilling: (1) The self- 
contained permanent platform which is large enough 
to house personnel and to provide space for supply 
storage and drilling operations. Such an installation 
often costs more than a million dollars.” (2) A 
small platform and a floating tender (service craft) 
(3) A mobile platform, including a submersible 
barge. This latter method is often considered to be 
most economical because it is portable, and may 
be used to drill many wells. One of these, however, 
ranges in cost from $1% to $4 million 
Total investment in offshore equipment in 1955 
amounted to approximately $100 million, and the 
laily cost of operation per rig was $5,000." While 
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over 1 billion had been spent for exploration, drill- 
ing, and equipment in the tidelands by 1955, only 
about $200 million had been realized as a return 
on the investment.™ 

Most of the drilling has been done in water 60 ft 
deep or less. One well has been drilled 72 miles 
from shore, but the farthest producing well is 43 
miles out from the coast.“ From 1938 to 1955, a 
total of 905 offshore wells was completed, and there 
are now seven productive fields off the coast of 
Texas and 66 located off the coast of Louisiana 
A daily production of 90,000 bbl of crude and con- 
densate was achieved during the late 1950's." While 
approximately 570 wells of 9,700 ft average depth 
were completed in 1957, it was forecast that 1,200 
wells of 12,400 ft average depth would be com- 
pleted in 1970." 

As previously stated, the problem of the owner- 
ship of offshore oil lands was causing great diffi- 
culty due to both state and federal claims. In 1953, 
the Submerged Lands Act was approved by Con- 
gress and the President. This law gave the gulf 
states all rights to minerals under adjoining seas 
to a distance of three miles from shore, or the 
state’s historic boundaries—whichever was farther 
Texas, Mississippi, Alabama, Louisiana, and Florida 
all contended that their boundaries'were fixed at 
three marine leagues or more when they entered 
the Union. One marine league is equivalnt to 3.45 
miles. 

Then in 1958, the federal government, through 
the Department of Justice, reversed itself and 
brought suit to claim all rights to underseas oil 
beyond the three-mile mark—the measure of na- 
tional sovereignty. The central point of the govern- 
ment suit is that state boundaries cannot extend 
beyond national boundaries. Moreover, it charges 
that, if the states were allowed to retain the limits 
they had before entering the Union, it would mean 
that they had annexed the United States, and not 
the reverse. The central point of argument pre- 
sented by the states is the promise of President 
Eisenhower and the 1953 law recognizing their old 
boundaries. In addition, they draw a distinction 





between claims to an area for mineral rights and 
claims to sovereign rights. Since litigation is still 
in progress, the funds obtained as rovalty payments 
from the areas under dispute are being held in 
escrow. A Supreme Court ruling on the dispute is 
expected soon. 

Oil Imports: The Suez crisis caused USA produc- 
tion to reach a record level of 7,717,000 bd in 
March 1957. Following the crisis, production de- 
clined due to a slackening in the domestic demand 
for oil. As the allowable rate of production was 
decreased steadily from August on, the oil-import 
controversy became more pronounced Domestic 
producers insisted on a restriction of imports ac- 
cording to the security clause contained in the 
Trade Agreements Extension Act of 1955. This act 
empowers the President to restrict the importation 
of any product or material which threatens to 
impair the stability of a domestic industry. The 
domestic oil producers argued that excessive oil 
imports were replacing domestic petroleum on the 
USA market and contributing to the problem of 
oversupply. They claimed that a reduced market 
and restricted production hindered their incentive 
and ability to continue the search and development 
for new domestic resources. Such a condition, they 
felt, would greatly harm our national security 

The oil-import limitation policy actually began 
on February 26, 1955, when the President approved 
the findings of the Cabinet Committee on Energy 
Supplies and Resources that rising imports were a 
threat to domestic production. The government 
then requested that imports be held voluntarily at 
the same ratio to domestic production that they had 
in 1954. This plan worked reasonably well until 
March 1957, when the Committee to Investigate 
Crude-Oil Imports found that planned imports for 
that year would rise to 16% of domestic production 
as compared with 11.3% in 1954. Consequently, new 
voluntary restrictions were imposed to cut back 
imports by 10%—using the average of the years 
1954 to 1956 as a base. New importers were asked 
to maintain their present levels. Originally, the five 
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the West Coast were exempted from this 
but, in December 1957, they too were in- 


ided, and oil imports were again subjected to 
in additional percentage cutback 

The problem concerning oil imperts is indeed a 
dificult one, with many justifiable arguments on 
both sides of the controversy. It is not the purpose 
of this paper to discu the problem completely 


However, it is important to note that the situation 
presents a serious problem to the industry. It con- 
cerns not only immediate national security, but the 
whole problem of future reserves. In other words, 
what reliance will we have to place on foreign oil 
in the future? Thus the issue concerns the mainte- 
nance of available supplies to an economy which 
is greatly dependent upon petroleum for its opera- 
tion and growth. For, although the United States 
for many years led the world in oil production, it 


position ha teadily declined. The domestic indus- 
try i till growing, but it is losing its place rela- 
tively as the oil industry outside USA _ borders 


row faster 

The United State has about 15% of the free 
world’s proved oil reserves; yet it consumes about 
90°) of the total free world’s production. The Mid- 
dle East, however, consumes only 2% of the world’s 
oil; yet it has approximately 70% of the free world’s 
proved reserve Because of this proportion, the 
drilling-up of domestic prospects and the increased 
difficulty and expense of finding more oil in thi 
country have helped to provide a timulu for 
foreign-oil activity by many American companic 
Domestic producer however, feel that a strong 


domestic industry is capable of finding new dome 


tic sources and supplying our future needs. These 
producer «itt opposed only to exce sive and there 
fore, harmful oil imports; they are not opposed to 
oil imports a uch 

Production Summary Between 1859 and 1957 
1,716,654 well were drilled in the United State 
Qt thi total, 1.017.046 were oil well 122.088 were 


vell 193,329 repre ented dry hol and 34,191 





were service wells used to inject water or gas into 
the ground in order to increase the pressure needed 
to remove the petroleum 

Of all the wells drilled in the United States since 
1859, 26% have been dry. In addition, only one out 
of 12 wildcats currently drilled in a new field is a 
producing well.’” In 1957, 54,017 wells were drilled 
Of this total, 28,272 were oil producers, 3,917 were 
gas, 20,762 were dry, and 1,066 were service wells 

Refining One of the most significant break- 
throughs in oil-refinery processing was announced 
at the close of the ninth decade, and came to full 
flower within the past 10 years. This was the appli- 
cation of platinum to catalytic processing. First was 
the Platforming process announced in 1949 by Uni- 
versal Oil Products Co., of which a small commer- 
cial unit was put onstream at the end of that year 
Platforming was followed quickly by other compet- 
ing processes for reforming of low-octane naphthas 
Refiners have adopted the process so quickly that, 
within a decade after first announcement, virtually 
every refinery in the country had one or more 
units in operation 

In catalytic reforming with a platinum catalyst, 
naphthenes are dehydrogenated to produce aro- 
matics such as benzene, toluene, and naphthenes 
as a principal reaction. There are others of lesser 
importance, Byproduct hydrogen from the process 
has created another processing step in the modern 
refinery for sulfur removal from light and inter- 
mediate distillates 

Near the close of the tenth decade, the World 
War II alkylation process was being adopted at a 
rapid pace for motor-fuel improvement. During 
the war, it had been employed to produce avgas 
Catalytic cracking enabled refineries to get increas- 
ingly more gasoline from each barrel of crude. By 
1955, the composite yield of products from a barrel 
of crude had changed radically from what it had 
been in 1918 

If the methods of gasoline manufacture used in 


1918 were employed today, gasoline proluction in 


| 












1955 would have failed to meet our needs by 26 
billion gallons. Similarly, the quality of the 1918 
product could never satisfy today's requirements 
For example, better-quality fuel enables two gal- 
lons of today’s gasoline to do the work which re- 
quired three gallons in 1925 Total USA refining 
capac.tvy was 9,157,700 b d as of December 31, 1957 


In the past 20 years, the petroleum industry ha 


produced over 2,000 new petrochemical products 


Through research, it has also brought about three 
new industries: synthetic rubber, } lastics, and the 
synthetic-fiber industries 
TABLE Vill 
Yields From a Barrel of Oil 

Gallons Per Barrel >» Yielded 
1918 1955 1918 1955 

4 1a Ke ’ 
, 56 } P 

Resid Fue 


Transportation: As of 1957, a network of 201,800 
miles of pipelines carried crude oil and refined 
products throughout the United States The diam- 
eter of these lines ranged from 2 in. to 30 in.; and 
in 1955, 758 million barrels of major refined prod 
ucts moved through the country’s pipelines 

Oil is kept moving through the lines at a speed 
of two to three miles per hour by pumping station 
located about 60 miles apart. Recently, more and 
more of these stations have been electrically pow 
ered 

Transportation by tanker at present 1s divided 
into three categories: domestic, imports, and ex 


tor most I 


ports. The major movement Is domesti« 
the American fleet operates in 
As of 1956, the United States tanker fleet numbere 


intercoastal traadt 


sed 


Pressures up to 2,000 p:s.i. 


These pumps, available in a 


II 


range of sizes, can operate in 
the open under all weather con- 
ditions. They are self-lubricating 
and sufficiently robust to with- 
stand transporting over rough 
country. The liquid ends are de- 
signed so that different sizes of 
pistons and liners can be used, 


depending upon output or pres- 


sure required. 
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190 vessels.” Of this number, 239 were owned by 

il companies, 108 by nonoil companies, and 143 by 
the government. These ships comprised 19% of the 
total world fleet capacity. The United States tanker 
fleet, however, is much larger than this, for Amer- 
ican shipowners place their vessels under foreign 
registry. These ships are either owned by USA 
nationals or by subsidiaries of domestic corpora- 
tions; and, if we include them, we find that USA 
has a fleet of 823 vessels with 33.4% of the world’s 
carrying Capacity 

Inland waterways have also played an important 
part in the growth of transportation facilities for 
the oil industry. During 1954, oil barges moved 
120 million tons of crude oil and refined products 
over the rivers, lakes, and canals of our country 

The transportation of oil by rail has not increased 
in proportion to the growth of the oil industry 
Most of the crude and refined products transported 
by rail are hauled in tank cars which may have 
heating coils or insulation to protect the cargo from 
heat or cold. For example, asphalt requires heat to 
keep it somewhat liquid. These cars average in 
capacity from 8,000 to 10,000 gallons each. In 1956, 
there were 119,654 petroleum tank cars in use.” 

Finally, there is at present a fleet of over 80,000 
tank trucks in operation which are especially im- 
portant for transporting products to local bulk sta- 
tions, service stations, and to consumers 

Marketing: The great growth in the demand for 
crude oil and its products may be evidenced from 
Table IX 

Petroleum and natural gas are the principal 
ources of energy in the United States. In 1955, oil 
accounted for 41.2% and natural gas for 25.5% of 
our total energy requirements."” The amount of 
energy supplied by these two sources has increased 
greatly in the years after World War II, as may 
be seen from Table X ' 

There were 27,078 companies engaged in bulk- 
plant operations or “wholesale distribution” in 1957." 
As we have seen earlier, their customers include 
ervice tations commercial consumers public 


utilitie transportation ‘companies, and _ factories 


TABLE Ix 
Growth in Products Using Petroleum 
1946 1945 
(Barrels) (Barrels) 
Passenger cars 28,213,000 52,173,000 
Trucks 5,986,000 0,332,000 
R set 17 000 
Home c burner 2,821,000 
Forr tractor ? 560 000 
Diesel-electr 5 , ve 444 
Space heater 5,167,000 
Commercia yircratt 82 
Military need 60,000 ,000 212,240,000 
rce Facts Ak t New York, AP 957. x 21. These 
are the latest figures available 
TABLE X 


Sources of Energy Supply in the United States 
(Quadrillions of Btu's) 
1946 1956 


Water power 4 18 
4s 

Natura 4 99 
Petroleum 0 4 
Total energy 30 4 

e World Pet ¢ Rey t New York. M Palmer P 

h C J y 758 64 
TABLE XI 


USA Crude Production, 1950-1957 
(Thousands of Barrels) 


’ y 4 1954 2 6 
195 2 247 y) 1955 4 484 4 
7] 289 836 954 * 4 
>) 157 08 957 4 R0 

758 448 8 
is Fa f New . A 
, y 725 ' € AP 


Retail distribution, of course, is carried on by the 
service stations. There were 181,747 such stations 
operating in the United States in 1954'"° Those pri- 
vately owned accounted for 95°) of the total 

The volume of service-station activity has risen 
over the years until total sales amounted to $15.1 


billion in 1957.'"' Consumer expenditures for gasoline 








and motor oils alone exceeded $7 billion for the same 
year 

Another retail distributor of petroleum products 
is the fuel-oil dealer who often maintains no stor- 
age facilities of his own. Instead, he is supplied 
by a bulk plant and sells directly to the consumer 
However, some Fuel-oil dealers do maintain their 
own bulk plants 

Summary: As the United States oil industry reaches 
its 100th anniversary in 1959, it has come to encom- 
pass half of the world’s oil industry. In terms of 
assets, it is one of the industrial giants of the nation; 
for, among the 30 largest corporations in the 
country during 1957, petroleum companies held 
45.4% of the total assets.’” 

Over 1,650,000 workers are now employed by the 
industry Approximately 312,000 work in the 
production sector; 201,300 are employed in the re- 
fining phase; while 129,000 workers are engaged in 
transportation and distribution. At least one million 
employees serve in marketing and relating activities 

There are presently more than 42,000 businesses 
engaged in the production, refining, transportation, 
and wholesale distribution of petroleum and _ its 
products A breakdown of this figure indicates 
the following distribution 


Crude petroleum and 

natural-gas production 12,010 
Petroleum refining 270 
Lubricating oil and 

greases not made in 


refineries 243 

Pipeline companies 54 

Tankship companies 42 

Bargeline companies 174 

For-hire carriers, 

tank trucks 1,063 

Petroleum bulk 

stations, terminals 14,047 

Fuel-oil dealers 11,127 

LP Gas companies with one 

or more bulk plants 3,000 
42.075 
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The Standard Reference 
In A Brand New Edition 





AMERICAN 
PETROLEUM 
REFINING 











Ath ed. 


by H. S. Bell. 
Consulting Re- 
finery Engi- 
neer and De- 








signer 


Here in broad authoritative detail is a picture 
of present dav practice in convenient, compact 
form for all who need an insight into the refin 


ing division of the oil industry 


Why. How. When 


This book shows. why how and when modern 
processes and equipment were developed. It in 
cludes information on the chemical and physi 
cal properties of hydro arbons. the character 
istics of crude oils and produc ts. and the rela 
tionship of auxiliary services such as power 
water, waste disposal and fire protection. Ma 
terial on processes is helpfully complete and 
up-to-date with flow charts and operating data 


Helpful Information 


The author avoids deep theoretical discussions 
ind arduous examples that are presented in 
great detail elsewhere. He makes it possible in 
this book for the producer. salesman, pipeliner 
and tanker man to find information on a branch 
of the industry other than his own. The foreman 
of one department can easily learn what is done 
in another, while chemists and students of pe 
troleum technology will find information on the 


refining branch of that industry 


” pages; about $12.00 


} & 
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LONDON 


The 
Fifth 


Happiness? 


Whats so happy about the Fifth? 


Vhere’s V for Victory 
And Beethoven's Fifth 


Phat fifth ace in the poker vann 


Poe Fiera Worup Perroteum Concress in June 


And ( fifthly ) these five pl xducts made by Hayward Tvlet 


in the U.K. for the Petroleum Industry 


} 
and par kin 


Hayward Tyler-Terry 


pumps handling 


duc in 


rk 
Tule ’ 


} 
r handlin 


! 
fri maximum f 


ra Tule r-Byr 


HAYWARD TYLER 


& CO LTD, LUTON, ENGLAND. PHONE: LUTON 6820 


OFFICE SALISBURY HOUSE FINSBURY CIRCUS PHONE NATional 


or handlir 


er the nett 


9306 








THE FREE-PISTON ENGINE... 





\' ricLt have appeared in the world 
techr i pre duri the past few 
describing the mechanical layout and 
tioning ol the Pescara-SEME-Muntz 
e-piston enyine ystem. This ground will 
t be overed again. Intention here is to 
er one I the projects on hand in the 
UK where firm contract have been placed 
i Ce-] tor plant ior a variety ot | 
trial purpose 
\ free-piston power plant comprises a 
en number of ee-piston gasifiel the 
m hict piped or ducted to an 
! is turbine which, in turn, may 
(wit! thout a gearbox) a pum; 
I lL) N il Free Piston Powe 
3 
1 
? 4 4,7 

















COMpre SOT elect 


This re port 1s ¢ 


a new prime mover for easy operation and 


maintenance, which burns a wide range of fuels. 


by Donald H. Robson 


The 


obtained a 


National Gas and Oil Engine Cx 
licer 


etc. 


oncerned with the appli- 


alternator, 


ri 


manultlacturing 


cation of the GS.34 type of gasifier which GS.34 gasifier in June 1956. Nine mont} 
has a rated output of 1,000 shp; therefore, later, the first production prototype wa 
the power output of sets using this gasifier started on the test bed in the works. Nov 
will be in multiples ot approximately 1,000 the factory holds orders for ove 30 asl- 
hp or, in the case olf electrical plant, 750 fiers for six contracts. About the time Na- 
kw tional obtained this gasifier license, the 
Fig. 1 illustrates the mechanical layout of Brush Electric Engineering Co. Ltd. re 


the GS.34 gasifier, while Fig. 2 is a dia- ceived an order from Kellogg International 
vrammatic cross-section Corp., placed on behalf of Imperial Chen 
The gas conditions and the characteristics cal Industries Ltd., for six expansion gas 
of gas flow from any number of gasifiers turbines for use with a gasifie tallati 
ini very littl therefore, it 1s possible to provide power for a che ( lk 
to design a range of turbines to match These turbines have now all been test: 
these tandard conditions and to satisfy a and installed, and the plant is ab t to t 
de range of applications commissioned 
Three National GS.34 easilie ‘ pros 
as to drive the series-300 turbine whicl 
in tur drives a water brake through 
Allen epicyclic reduction gearbox. Il 
dition to the turbines designed 








nyectors 
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tured for this contract, Hawker Siddeley 


ac 
Brush Turbines Ltd. have designe I 
i St lard turbines up to 8,000 
At ttractive teature f the GS.34 s 
‘ ts ability to bu A ( 
¢ | it . 
? ) ‘ ¢ ’ 
+} 
2 OOO 
e Z ( 
H Au I 
GS } ‘ yw) ¢ 
‘ er t 
t 10.000 ") 
S ant A De ‘ t t 
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Loch Long, Scotland. A BP Tanker moves up tozeards 
The British Petroleum Company’s Finnart Ocean Terminal, 
where a new jetty capable of accommodating thi 


largest tankers foreseeable came into operation in 


November, 1958. BP builds now for an expanding future 
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ov, ‘ eu Vational GS 


third 


( nable the turbo compresso! to be operated 


base load, a gasifier is provided to 


ontinuously while permitting progressive 
maintenance to be carried out on the gasi- 
fier In this case, the turbine and com- 


pressor speed is matched, and no reduction 
‘earbox is 

Another interesting contract on hand at 
the National Brush works is for a 
pipeline pumping set for the Iraq Petro- 
leum Co. The set will be installed early in 
1960 on the IPC northern pipeline in Syria 


require d 


and 


The set comprises four GS.34 gasifiers, a 
eries-300 turbine, and a Mather & Platt 
pump driven through an Allen epicyclic 


vearbox. As in the the 


a standby gasifier is provided 


case of air-com- 
pressing set, 


to ¢ nable 


maintenance to be carried out 
on the gasifiers without interference with 
its continuous running of the plant. This 


is the first application of the free-piston 
principle to pipeline pumping, and will be 
watched with the oil 
The 
set will be 


great interest by in- 
the 
largely automatic, and the gasi- 
will be the oil 


being pumped in the line or on an 


dustry 


control and 


operation of 


fiers arranged to run on 


inde- 
pe ndent 


In the 


supply 


field of electrical generation, work 
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is in hand on three 


major power plants. 
One is a six-megawatt plant to provide for 
additional power at the existing steam and 
Fin- 
land. The present contract represents stage 
No 
plants. Each set comprises eight GS.34 gasi- 
ries-800 (8,000-shp) tur- 


bine direct-coupled to a Brush alternator 


diesel-powe1 


station at Riihimaki in 


1 of a plan to install two six-megawatt 


fiers driving a s« 


An interesting feature of the plant is that 


the gasifiers are to be installed in a two- 
story extension to the existing power sta- 
tion, the gas being ducted to the two turbo- 
alternators to be sited on the existing tur- 
The 


Iree-piston 


bine floor illustrates the flexi- 


Here the 
set will run on the cheapest fuel at present 
available in Finland with a Redwood No. 1 
100 sec at 100 F 

Generating plant is also under construc- 
the Central Electricity 
the Federation of Malaya for 
diesel station at 


mainland opposite Penang This installation 


scheme 


bility of installations 


viscosity ol 


tion ton Board of 


extensions to 


the Butterworth on the 


comprises two 3-m«e totaling 


eight GS.34 gasifiers driving two 4,00f 


gawatt sets 


shp 
3-mw turbo-alternators through reduction 


gearing. The sets will be ar: 


inged to run 
independently to meet load requirements in 





the most efficient manner. Fuel to be used 


here will again be the cheapest at present 
Redwood No 
100 F. An 


that the plant will 


available in the area, with a 


1 viscosity rating of 600 sex it 


interesting teature 1s 


be installed in one end of the existing 


building in an area of 80 ft by 66 ft, and 
under the existing crane rail with a hook 
height of 20 ft 

As a follow-on contract, Hawk Sid- 
deley have secured a further order from 


the Central Electricity Board of Malaya for 


two 3-mw sets for installation in a new 
power station in southern Malaya 

The foregoing provides evider that 
now — the GS.34 free-piston gasifier is 
through its teething troubles as a fully 


developed, reliable prime move 
looking 
system to work. In the 


high- 


plant, free 


engineers 


all over the world are forward to 


putting this power 


power ranges between diesels and 


pressure 


and temperature steam 


pistons ar seen to offer attractive features, 
the most notable of which are: insensitivity 
to fuel, ease of installation, simplicity of 
operation and ease of maintenance, and the 
ease with which standby plant can be in- 
stalled with resulting high reliability and 
flexibility of operation. END 
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PETER SPENCE & SONS LIMITED, WIDNES, LANCS. Also at London, Bristol and Glasgow 
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WHERE 
LANDLINES 


MUST 


« END... 


st 


V.H.F. PROVIDES THE 


Vhere you find it but where do you find it ? Often in out of the way 
irilling equipment to a spot where no man 
Dake *k at the land—the laying of cable or landlines ts 
v} V.H.I bridge the gap. The ATE MARCONI Radio Telephone 
¢ normal telephone service cannot rei 


AUTOMATIC TELEPHONE & ELECTRIC 
COMPANY LIMITED 


% 


can be powered 


“4 
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, 
has lived bet 


ont 
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LINK! 


CHIEF CHARACTERISTICS 

Specifically designed to extend all normal 
telephone facilities over v.h.f. links. The Country 
Set can work into any type of telephone exchange, 
through the associated v.h.f. base station 

and has a normal range of 20 miles. Operates 

on 156-184 or 64-84 MC S’band. Audio Bandwidth 
300-3000 CS. Power Consumption: transmit 
1.16A. Receive 1.1A. Subscriber Unit, Pole 


mounted, weight 12.27. kg 


MARCONI’S WIRELESS TELEGRAPH 
COMPANY LIMITED 


MAR Ni + F HELMSEOR ENGLAND 
AT. 14921 
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Stainless steel membranes put flexibility into Metastream Couplings 
they provide lateral, angular and axial flexibility independent of the 
torque transmitted—they are corrosion resistant to a high degree and 


unaflected by operating temperatures and atmospheric conditions 


Where reliability counts 
Fodavy the major U.K. oil companies specify METASTREAM 
virtually standard coupling on refinery mod Ves 


Some 10,000 of them are turning over at this precise moment 


METASTREAM — 2 eyed ayn s6% We poyed dhe 


DOES NOT REQUIRE LUBRICATION. spacer ond non-spacer 


light duty spacer 
SIMPLE ALL-METAL CONSTRUCTION. 
non-spacer for 
NO SPRINGS—GEARS—CHAINS—RUBBER BUSHES— single bearing units 


ROLLER OR SLIDING MEMBERS. enrdan chat? units 


NO THRUST TRANSMITTED. the cheapest all metal non- 
lubricated coupling in the world 


METADUCTS LIMITED 


CATHERINE WHEEL ROAD BRENTFORD, MIDDX 


BE r | 
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The advantages are: 
FLEXIBILITY OF DESIGN 
MONOLITHIC CONSTRUCTION 
LOW INSTALLATION COST 
AVOIDANCE OF DELAY 


REFRACTORY CONCRETE ... 
is ready tor use and has a high cold strength at 24 hours 
reduces joints to a minimum. 


. is stable under load up to 1350 °C (with Ciment Fondu) and 1800 ¢ 


with SECAR 250). 


requires no pre-tiring 
does not spall under widest sudden fluctuations of temperature 
can be pre-cast into shapes of practically any size tree of distortion 


when made with SECAR 250 has a particularly high resistance to slag attack and reducing atmospheres 


| A_ - SECAR) 
(up to 1350°C | WITH SUITABLE REFRACTORY AGGREGATES | up to 1800°C 
[2750 


WRITE FOR BOOKLETS ‘REFRACTORY CONCRETE’ AND ‘SECAR 250° 














REGO. TRADE MARK 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 
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Prefabrication of timber houses in Finland by Juho Savio* 


[he prefabricated house industry in Finland such as doors and windows and wall elements for connection with large deliveri in engineer 
prang up during the second world war. In 1940 multi-story buildings. The industry has its own been sent from Finland at the request of the buys 
the country had to find accommodation for some aw mills, plywood and fiber board factories. Glas to supervise the erection of the first few houses 
100,000 refugees from the areas ceded to the Soviet and rock wool as well as asbestos-cement sheets In cooperation with the State Institute of Techni- 
Union. Certain firmly established factories of the are available in Finland for insulation cal Research Puutalo is carrying out tests with 
woodwork industry then decided to establish a From the construction point of view Finnish regard to the strength of timber components, glue- 
practically new branch of the industry—the pre prefabricated houses can be divided into two main ing, thermal insulation, and so on. Special research 
fabricated timber house industry. The plan wa “groups: houses made of pre-cut timber and house work has also been done in cooperation with the 
realized in a short time with the help of Finnish to be assembled from panels. In both groups there research institutes of countri e termites 
architects, engineers and technicians, and a central are several variations of design according to partic abound to find effective impregnation material 
organization Puutalo Oy (Timber Houses Ltd) was ular climate, wind force, and the possible danger against the destructive action of such insects. Ir 
ilso set up to deal with the planning and sales of of termites, and so on. These constructions can be addition, the development of the yrefabricated 
the products of this new branch of the industry either permanent or transportable. As a proof of house industry in other countri« een followed 
loday, the organization functions under the name of the flexibility of the prefabricated house industry with keen interest in Finland 
Puutalo Sales Association for Prefabricated House it is worth mentioning that the wishes of buyers Prefabricated timber houses have roved ex 

Ihe Finnish prefabricated house industry soon with regard to the location of rooms, the architec- tremely advantageous in the levelopment of 
reached large-scale production and from the very tonic appearance of houses and their particular planned building settlements, and also where it 
beginning the greater part of its output was ex demands associated with the living habits can be proves difficult to find skilled workers for new 
ported. Today, Finnish prefabricated houses are taken into consideration, whenever practicable industrial or mining areas. The best proof to show 
exported to all continents and for all types of cli Deliveries from Finland generally include the that even long sea voyages do not form insur 
mates from the arctic to the equator—to more than parts above the foundation, but often roof covet mountable obstacles is the fact that considerabl 
1) countries in all. The living area of the buildings ing, window panes, kitchen fitments, built-in ward quantities of Finnish houses have been delivered to : 
upplied amounts to some 160 million square feet robes, electrical and sanitary installation as well such remote places as the Falklar Islands, Aus- 
The production program has included schools Detailed instructions for erection accompany tralia and Kamchatka 
hospitals, hotel hops, gymnasiums, cinemas, ait each building. Since each house part has a number 
raft hangar varehouse barracks for military of its own and erection itself is easy, difficulties * Commercial manager of Puutalo S Association 

Irpost ind buildin ite house component have never arisen during erection. Sometimes, in for prefabricated houses, Helsink . 
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CROSE MADE iT! 


rose 


MANUFACTURING COMPANY, INC 





ON'T KNOW WHAT IT 1S, BUT It CAME FROM CROSE ... 
THEY HANDLE EVERYTHING ! ” 
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had no worries about 
building costs 


The Builders To-day 


must save —work 
—Ttime 





Contact us when in need —mone y 


of permanent and trans- 





portable buildings for / 
oil fields and refineries WM ‘ ARLE EWA 


SALES ASSOCIATION FOR PREFABRICATED HOUSES 














HELSINKI MANNERHEIMINTIE 9B FINLAND 
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MARACAIBO DISASTER OF 1937—Or the Lake That Swallowed 
the Derrick: Above—Terrific oil and gas pressure undermines the 
pile vhich hold a derrick and machinery in the bed of Lake 
Maracaibo, Venezuela. The drilling crew makes a quick get-away 
in a launch as the derrick sways from the engulfing cavity below 
Right--The derrick begins to topple. Drill pipe is forced from. the 
hole, catehe on a girt, and remains there for 1's how High 


pore ne i belche is trom a volcano 
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icK, the re aining drill t m the 
t as it Shoots into the alt bout S00 It 
lake not 30 ft from the launch with 
The voracious Caver'l swalle Ws 
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Well Propodlioned 


to meet all your valve needs for @ 











CASTING ‘ressure CORROSION i ide” alloy | I DESIRED TRIMS: \iab 
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LEAKAGE =pot-testing STELLITE HARD FACING: \ 


LAPPED SEATING LOX SERVIC! 




















VALVES, INC. 


Long Beach, California 








PACIFIC SOUTHERN FOUNDRIES INC. Bokersfield. Calif PACIFIC FORGE - PACIFIC PATTERNS, INC. Long Beach. 
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complete 


reservoir engineering 
and consulting 

services 

for secondary recovery 
and optimum development 
of domestic and foreign 


oil and gas fields 
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CORE LABORATORIES, INC ¢ DALLAS 
CABLE 
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ADDRESS <¢ IRELAB 


CORE LABORATORIES INTERNATIONAL S A e NMARACAIB 
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THE NEW HILLER 12E 


Undisputed performance leader for the toughest assignments of industry and commerce 


THE HILLER OPERATOR 


Backbone of a fast growing service industry he's invested in the best helicopter availabie 


TOP TEAM IN PETROLEUM 


Survey and exploration — construction — personne! and equipment transport 
executives and clients — supply — aerial ambulance — many others 





inspection Dy 


to save time and money! WW 


ALRCRARBMT CORPORATION 


PALO ALTO, CALIFORNIA 


——_ . 
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ROCKWELL PRODUCTS 
FOR THE OIL AND GAS INDUSTRIES 


Rockwell-Nordstrom Lubricated Plug Valves * Edward 
Republic Flow 
| Liquid and Gas 
Meters * Rockwell Gas Pre e Regulator 


Cast and Forged Steel Gate Valves + 


Meters and Instrument 


Rockwell products are sold u iV currency and serv 
ed in 80 countries. For the name of a Rockwell repre 
sentative near you, write: Rockwell nufacturing Co 
International Division, Pitt 
Cable: ROMCO 


MANUFACTURING LICENSEES 


Audley Engineering ¢ 


France, S.A. (Par 


ASSOCIATE COMPANIES 

Deutsche Audco-Rockwell GmbH (Biel 

Rockwell GmbH Vienna Austria Kock we 

Chur, Switzerland: Rockwell GmbH | Pinneberg, Ger 
iny ind Peacock Brothers Ltd Montreal, Canada 
































MEANS QUALITY 
IN ANY LANGUAGE 


WHEREVER OIL AND NATURAL GAS 
ARE PRODUCED, TRANSPORTED, 
PROCESSED AND MARKETED, 
YOU'LL MOST OFTEN FIND ROCK 
WELL MEASUREMENT AND CON 
TROL PRODUCTS. IN THE PAST 
HALF CENTURY, ROCKWELL HAS 
BECOME ANOTHER WORD FOR 
QUALITY WHEREVER VALVES, 
LIQUID METERS, GAS METERS AND 
PRESSURE REGULATORS PLAY 
VITAL ROLES IN PRECISE, ECO- 
NOMICAL OPERATIONS. 





Tahe-leat-helelal- tae Ob al-iiels 
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ROCKWELL 















Deer Test IN AUSTRALIA 


Under a contract between Santos Ltd., Frome 
Broken Hill Pty. Ltd., and Delhi Australian, a first 
exploratory well was spudded on March 28, 1959, 
in the Innamincka area of South Australia. The 
14.000-ft well is the first deep exploratory test 
ever attempted in the Great Australian Artesian 
Basin. The agreement provides that the Delhi and 


the Frome group will spend a minimum of $2,045,- 


INTERNATIONAL NEWS AND NOTES 


MAGELLAN Merces BUCKLEY mes, the most important field in the region; at 
Saint Martin de Bossenay, the top of the Dogger 
was found at 1,371 meters, about 300 meters lower 
in previous finds. A test conducted gave 3.400 liters 


: - ; in 90 minutes of anhydrous 33.2 API light oil, free hich j ; 
Magellan Petroleum Corp. Voting trust certificates of sulfur. The well is being drilled further with 000 over a two-year period which began January l, 


representing the 4,186,610 shares of Magellan now Aiea euve dei, t conched 1908 maters on 1959. It is contemplated these funds will provide for 
outstanding (out of a total authorization of 7,000,- Dans, - 98 the drilling of three wells, together with certain 


‘ Pan-Israel Oil Co. Inc. and Israel-Mediterranean 
Petroleum Inc., owned by Buckley interests, have 
consolidated into their wholly-owned subsidiary, 


OU will be distributed «to the shareholders ol The geophysical and geological work The common- 


well will be drilled to 2.300 meters to ex- ; 
the Israel companies in dissolution, in the ratio of wealth government of Australia is expected to 
one share of Magellan for each five shares of Pan 
Israel or Israel-Mediterranean held 

Voting Trust Certificates for share of Magellan’ 


capital stock were admitted to “when issued” trad 


plore the Rethian, another producing series in the : a ‘ 
Paris basin. However, this first oil-bearing forma provide subsidies which would increase the total 
é < V . S - F £ ma- 

e ; 1e > S ior é - I 1D- 
tion is estimated to be 65 meters of porous lime- exploration ed : that ported 5 
stone; the most important pay zone yet found in surface data obtainec 2 a _ 
the Paris basin. More wells will be drilled on the 


tructure to determine its importance and define 


tests are encouraging, the group will exper 
on the American Stock Exchange at 10 a.m minimum of $10,700,000 by the end of 1963 


April 16 its limits; surveys are being made to determine new 






Magellan holds a net 26,528,000-acre interest in locations INDONESIAN FERTILIZER PLAN 
oil concessions covering 2/,228000 acres in Au COPESEP is an affiliate of the Shell group a 
tralia, a 12! interest in 1,256,000 acres in the Shell Francaise, 50%; Compagnie des Produit Manufacture of chemical fertilizers in Indone sia 
Northwest Territories of Canada, varying interest Chimiques et Raffinerie de Berré 35 pane for the first time moved a step closer with the 
in 2o2, (00 acre in Israel, a 3 to 4° royalty on SAFREP (government-controlled), 15 recent signing ol a natural-gas supply agreement 
1,500,000 acres in Ecuador operated by Tennessee between Standard-Vacuum Oil Co. and Indonesian 
lel Ecuador, a subsidiary of Tennessee Gas Tran government in Djakarta. Expected to have an 
n ion Co ind interests ranging from 25.5‘ to S200 Mirttion For AUSTRALIA important effect on agricultural production of the 
) in petroleum concessions and application country and likewise to save foreign exchange for 
covering approximately one million acres in The Australian oil industry and allied industrie the government, the project will supply natural 
Guatemala, Active exploration work is under way vill spend about $200 million on development proj- from one Stanvac’s South Sumatra fields: at the 
m the propertic in Australia and Guatemala ects in the next two years. This will be in addi rate of five billion cubic feet a vear to a govern 
tion to expenditures on marketing and oil search ment-owned urea fertilizer plant to be built ne 
Sesecs. Descovery In Pants Basin New projects in the next two years include Palembang The government has applied to th 
: expansion and construction of petrochemical in- Export-Import Bank for funds to finance constr 
rhe Compagnie des Pétroles du Sud-Est Parisien dustries at Geelong and Altona, Victoria, and at tion of the plant ; 
! truck oil at Saint Martin de Bossenay, some Clyde, NS.W. At Whyalla, S.A., a 34,000-ton oil The proposed plant would have a capacit of 
100 kilometer outheast of Paris, on its Aube and tanker, the first large modern tanker to be built 100,000 tons of fertilizer annually, and would be 
Yonne permit. This new find is within about 30 in an Australian shipyard, will be constructed at supplied with raw materials by Stanvac for 20 
kilomet from Chailly-en-Biere (CEP), Cha- 1 cost of $7 million. Other developments include years by means of a 60-mile pipeline which the 
keaurenard (Fropex), and Granville (RAP), previ- construction of a $36 million oil refinery at Hallett’s company would construct for that purpose. The 
is discoveries in the Paris basin. The pay zone is the Cove, S.A., and extensions costing $27 million at capital investment required by Stanvac to build 
limestone at the top of the Dogger. as in Coulom Kurnell oil refinery, Sydney. the pipeline develop the gas field and 
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the same time reduce complexity and cut J 
costs. That way voull get che aper, mor 
sound castings of une qu illed quality 


ind accuracy. This technical teamwork 


an tackle all your « isting problems 


ind soly them 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS. 


NON-FERROUS CASTINGS 


HIGH DUTY IRON CASTINGS + PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 
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COMPRESSED AIR AT YOUR SERVIGE 
economic-reliable 


ROTARY COMPRESSORS 
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Rotary. two Stage oil-flooded compressors 
mobile and statlonary— engine or electrically 
driven. Range of capacities up to 625 ¢.f.m 
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RECIPROCATING 
COMPRESSORS 


MODEL 155 FD4 


Airflow-cooled, two-stage compressors— mobile and 
Stationary engine or electrically driven. Range of 


capacities up to 440 c.f.m. free air delivered to BS 726 





and pressures up to 125 p.s.1.g 
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e necessary facilities to supply the gas required 
for the term of the contract will amount to several 


illion dollar 


Turkisn ReErinery CONTRACT AWARD 


Awarding of the engineering contract for a 65,000 
b/d refine it Mersin, Turkey to the Foster 
Wheeler Corp. of New York has been announced 
by Mobil International Oil Co. a division of Socony 
Mobil Oil Co. Inc. In making the award, Mobil 
International was acting as agent for Anadolu M 


Tasfiyehanesi, AS (ATAS), a Turkish company 
which will operate the refinery. ATAS is jointly 
owned by British Petroleum Co. Ltd., California 


Mobil International, and the Shell 
Petroleum Co., Ltd 


Texas Oil Cor; 


The $50 million refinery i cheduled to go on- 
tream in late 1961. It is being built at the request 
of the Turkish government. Preliminary site in 
estivgation work at the Mediterranean port city is 
lread under way with construction scheduled 
to begin in about six month 

Initial installations will include a crude distilla- 
tion, catalytic reforming, and kerosine desulfuriza- 
tion unit designed to proce Middle East crude 
ind produce automotive gasoline kerosine, diesel 


fuel, and heavy fuel oil required by the Turkish 
market. In addition to the processing units, the 
refinery will have two berths capable of handling 
imultaneously two tankers of up to 50,000 ton 


NETHERLANDS CARBON-BLACK PLAN‘ 


Continental Carbon Co. is to construct a carbon- 
black plant at Rotterdam in the Netherlands, to 
cost approximately $2,500,000, with initial annual 
capacity of 15,000 tons of high-abrasive carbon 
black. Continental Carbon is owned by Continental 
Oil Co I'he Shamrock Oil and Gas Corp., and 
Witco Chemical Co. It will own 50% of a carbon- 
black installation to be built thi year in France 


Construction on the Rotterdam plant will start 
immediately, with completion expected early in 
1960, Dr. H. L. Woltersom, chairman of the Rotter- 
damsche Bank, has accepted the chairmanship of 
the new company. W. H. Thorbecke has been des- 
ignated as managing director for this operation 
Distribution of the products will be undertaken 
through the worldwide Witco Chemical Co. market- 
ing organization. 


Japanese Hevrp For INDONESIA 


Indonesian sources say that officials have come 
to a tentative agreement with Japanese financiers 
for capital to permit expansion of the Indonesian 
army-controlled oil company Permina. The Japaneses 
credit is to go for rebuilding of the former BPM 
installations in North Sumatra, now operated | 
Permina. The credit would enable Permina to ex- 
pand annual throughput of crude oil to three million 
tons and to build a refinery of 10,000 b/d capacity 
in four years 

Indonesian sources say 100% Indonesian owner- 
hip and control is to continue, and that there 
nothing to rumors that BPM Shell may institute 
legal action to regain control of its propertie 


Laos CONCESSION TERMS 


The Royal Laos government and the French firm 
SEEMI (Ste. d’Etudes ed d Exploitations Mineres de 
Indochine) have signed an agreement on petroleum 
research. A presidential decree has ratified the 
agreement. Under the terms, SEEMI is granted two 
research permits, each for five years, during which 
the firm must invest one billion and ninety million 
French frances in specified activities. Work must 
start by November 1959. Permits are renewabk 
twice for five years each time. SEEMY must form a 
corporationtion for petroleum research and exploi- 
tation within six months of the date of signing of 
the agreement. Corporation must be 
according to French law. 

20% of the capital of the new corporation is 


organized 


the'10-minule Tesf- 


speed a routine laboratory check 


with the new 
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ELDON PARK, LONDON, S.E.25 


reserved for Lao nationals for subsc: 
two-month period. If Lao nationals do not tak« 
it, the corporation must complete the subscription 
in France. 10% of the capital is to be 
to the Lao government. Other firms n be 
cepted as partners. All products obta i may be 
disposed of freely by the firm 

Upon discovery of a commercia ductive 





product, defined as 50 tons a day over 30 days, the 
firm must seek a concession for exploitation. This 
runs for 40 years and may be renewed. The firm has 
the right to sell and export, at internatio: market 
prices, the raw materials discovered it it may be 
held to satisfy the local dem 


government will be at a price € jual to the 





elling price on long- and short-term contracts dur 
ing the preceding 12 months. Transportation, stock- 
ing, and treatment costs are payable by vernment 
The firm is given eminent-don I for lar 
ind roads for its operations 

The government is assured of t ie Oo 
50 of the net profits as defined in tl eement 
The firm is subject to the usual tax ties, al 


other fiscal changes. The firm is to p ) kip per 


year (or fraction thereof) for each jUar mete 
of concession: also a charge of 12.5 it tixed date 
on the value of extracted products when the annu 
production is two million tons or more, 10° for ke 
than two million, 8% for less than one 1 ion, al 
4% for less than 500,000 tons. A penalt of 15 
interest per month (or fraction of nth 
charged for delayed payments 

The corporation Is free to dispo ‘ yg it loreig! 
exchange earnings whether from capital or sale 
The Lao government guarantees the yrporation 


“availability of foreign exchange, other than Frenc! 


‘ 
francs or kip for its imports add other requirement 
Annex No. 1 of the agreement sets the initial 
investment at 30 million French francs, wit 
vestments of 90 million (five-year period) for geo 
logic studies; 120 million (two-year period) for 


gravimetric studies; 250 million (two-vear 


for seismic studies; and 600 millior t eal t 
riod) for drilling 
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THE SUN NEVER SETS 


Bridge & Tank 
P Box 325 
Har ' 


DIALIFT 


Throughout the free world Hammond-built tanks 
are used for storage and conservation of petro- 
leum products from the well head to the market- 
ing terminals. Hammond Iron Works has been a 
leader in the development of special tanks to con- 
serve vapors and prevent breathing and filling 
losses, including the Tubeseal and Springtite 
Floating Roofs, the Diaflote and Dialift Systems, 
the Vaporlift Tank, Diaflote Tank and the most 
recently developed Hamondflote Plastic Cover 
for small fixed roof storage tanks 


There’s more than half a century of design, fab- 
rication and erection experience behind every 
Hammond-built unit for storing liquids and 


vapors. 


FLOATING ROOF 


HAMMOND IRON WORKS 
Sales Offices 
i 744 BROAD STREET, NEWARK 2, N. J. 


Ofhces and Plants 


WARREN, BRISTOL and PITTSBURGH, PA. 
PROVO, UTAH * CASPER, WYO. * BIRMINGHAM, ALA. 
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...noisge... 


Vokes Hencers are screntificalls designed to give 


maximum noise reduction at minimum back pressure 
This principle ts applied in a wide range of industrial 


applications including engine exhaust, discharge trom 


rotary blowers, vacuum pumps and steam. safety 
VAAIVG ind th mtake ol reciprocating COMPpPressors 
ind rotary blowers. Write for descriptive catalogues 
| ~ 
ow ° 7 CJ a { | O Nn oe ¢ « 
Vok pulsation Gampeners reduce Pip line surges 


Which cause mechanical vibration, noise or expensive 
fatigue failure; in fuel gas lines consequent steady 
combustion effects great savings. They are individ- 


mally designed to suit the particular installation and 


ire available for all pressures, all gases and air pipe 
both for suction and discharge service, in single 
or multiple applications. Full details supplied on 
receipt of detailed QuIr\ 
7~ 
* 
Vokes mist-climinators give the cleanest separation 


between liquid and vapour. Their scientific wire mesh 
onstruction gives an eflicieney rating of over 99.9 
with minimum pressure drop thus increasing output, 


eliminating product loss and reducing contamination 


i 
~ 


climinaters are also individually designed 
to suit the particular installation either as single 
lements or in “sandwich” torm between specially 


constructed grids. Full details supplied on receipt of 





detailed enquiry 
A e ul, fh t R and Pharmace , 
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VOKES LTD - GUILDFORD - SURREY - ENGLAND 
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Telephone: Guildford 6286/ (6 ‘ines) 
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DUNLOPILLO.. is completely self-ventilating 
e Keeps dry. clean and coo! in any climate 


¢ Makes no dust or fluff e is germ resistant 
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Fire Safety for 
the Oil World 


THE PYRENE COMPANY tts 


9 GROSVENOR GARDENS « LONDON S.W.1 Tel: victori 


Hlead Office and Works: BRE* y: — FSEX Car in Plant: 1 












JAPANESE Exprore ALASKA 


The Teikoku (Imperial) Oil Co. Ltd. is sending 
managing director Washizo Terai and two drilling 
and geological survey experts to Alaska to check 
possibilities. The project, if it is worth developing, 

ill be jointly worked on with the Polaris Prospect- 
ing Co. of the USA, which has acreage in Alaska 


More Money For Papua 


Oil Search Ltd. plans to raise nearly $7 million 
from it hareholders to finance an increased oil 

irch in Papua. The increased participation follows 
agreement by the major shareholders in the Papuan 
Petroleum and Vacuum Oil 


venture, British 


GeNERAL PeTROLEUM IN ALASKA 


General Petroleum Corp., Los Angeles, has ac- 
quired an interest in more than 400,000 acres in the 
Bristol Bay area of Alaska. Approximately 350,000 
ere icquired from Great Basins Petroleum Co. 

t al, are within the area covered by the Becharof- 


‘ 
Evegik de elopment contract recently approved by 
t 


he Interior Department 


1958 Inan Orn OPERATIONS 


Crude-oil production in the consortium agreement. 
a of Iran reached a record 39,800,000 tons in 1958 
Corre ponding payments to Iran rose to £88,250,000 
1957 figure vere 34,800,000 tons and £76,400,000 
respectively), according to annual report of Iranian 


Oil Exploration & Producing Co., and Iranian Oil 
Refining Co 


Exploration and drilling activities were vigorously 
continued lopographi geological eismic and 
rravit urve ere conducted throughout the 
wreement area, and nine drilling strings were in 
operation. One of the six wells brought in at Agha 
Jari flowed on test at a rate of 40.000 b/d 

Of the six established oil fields, Agha Jari was 
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again by far the largest producer, with an averax 
daily production of 503,000 bbl (out of a total of 
821,000 for the six fields). 

Refining at Abadan was at a rate of 310,000 b/d 
slightly below the rate of 314,000 in 1957, in which 
year there had been an exceptionally large increase 
over throughput in 1956 

During 1958, a sum of £24,500,000 was actually 
spent on capital projects. Preliminary work was 
carried out for the laying of a 99-mile large- 
diameter pipeline, 25 miles of which will be under 
the sea, between Gach Saran oil field and Kharg 
Island. On Kharg Island, the necessary temporary 
installations and utilities required for construction 
of the new major crude-oil loading terminal were 
provided 


Stupy Bavarian PIPELINt 


Bavarian officials are setting up a commission to 
study whether Bavaria should be included in a 
European oil pipeline grid. Dr. Otto Schedl, Ba- 
varian Minister of Economics and Transportation, 
estimated laying an oil pipeline to Bavaria and 
building of a refinery would cost 500 to 600 million 
German marks 


Ivory Coast SURVEY 

Glen H. Albertson, of Fairchild Aerial Surveys, is 
due in Abidjan, Ivory Coast, to install the company’s 
‘marine sonoprobe” equipment abroad a vessel of 
the Cie. Abidjanaise de Reparations Navales et des 
Travaus Industriéls. The company is to use the 
equipment, developed by FAS and Magnolia Petro- 
leum Co., in offshore oil exploration, using the ship, 
Sagitaire,” as a mobile base 


BP IN Ivary 


After April 27 some 1,300 selling points in nort} 
ern Italy began dispensing BP products. Until that 
time, the direct marketing of BP products in Italy 


1900 OR BOX TYPE 


Please write for 
bulletins which give ful 
technical information 


on each type of fitting 





was confined to aviation and oil bunkering services 
in association with AGIP with whom BP has been 
partners in the Porto Marghera refinery at Venice 
since 1948. BP recently has acquired the sharehold- 
ing interest in the marketing organizations in Italy 
of two Italian oil companies. A new marketing com- 
pany, BP Italiana SpA, with headquarters in Milan, 
has been formed 


BaritisH Prrpe Line DistTRIBUTION 


Shell Mex and BP Ltd. has started construction on 
a new distribution center at E. Partington, near 
Manchester, England, and on two 23- ‘mile pipelines 

one 6-in. and one 8-in., from Shell’s Stanlow re- 
finery. This will make the installation the first com- 
mercial multiproduct storage and distribution point 
in Britain to be fed solely by pipeline. Estimated 
cost of the two lines is £1 million, and the initial 
capacity of the installation will be 70,000 tons. It will 
replace the present 60-year-old Eccles depot, and 
its distribution range will cover some 1,200 square 
miles of Lancashire, Cheshire, Derbyshire, and 
Yorkshire. C. S. Martin, northwestern divisional 
manager, has suggested the project might be setting 
the pattern for future bulk distribution of oils from 
the coastal refineries 


CHemicat PLant For Russia 


A contract has been signed in London with the 
Russians for the supply of £2,200,000 chemical plant 
by Vickers-Armstrong (Engineers) Ltd. and High- 
polymer & Petro-Chemical Engineering Co. Ltd. Th« 
major part of the plant will be built by Vickers at 
Barrow, with completion towards the end of 1960 
Vickers will also probably supervise the plant erec- 


tion 


GERMAN PETROCHEMICALS 


The first four of a number of new petroleum- 


chemical plants have been commissioned at Dor- 
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1 NEWTON PLACE, 
GLASGOW, C.2. 


Phone: CITY 7911 (7 lines) 
Cables: Barbell - Glasgow 
Codes A.B.C. (6th Ed.) Bentley (2nd) 
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COATBRIDGE & BIRMINGHAM 


Stockholders & Exporters of :— 


NEW IRON and STEEL BARS, 
SECTIONS and PLATES, BOLTS, 
TOOLS, NAILS, ete. 
® 


SLEEPERS and RAILS of all kinds 
STEEL ARCHES and CORRUGATED 
STRAPS or BANK BARS for TUNNEL 
WORK and COLLIERY USE. 
e 
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n, near Cologne, by Erdoelchemie’ GmbH, a fining Co.; Paul Kayser, Huuston, president, E! 




















company in which BP Benzin und Petroleum AG Paso Natural Gas Co.; Dean A. McGee, Oklahoma 
has a 50% interest. Feed stocks will eventually come City, president, Kermac Nuclear Fuels Corp.; Frank 
from the BP refinery building nearby at Dinslaken F. Kolbe, Chicago, president, National Coal Assn 
Basic raw-material gases are being produced from and Edwin Vennard, New York, managing director 
a cracker and gas-separation plant, and another Edison Electric Institute. Minor S. Jamison, J: 
cracker is being erected, which together will give a Washington, executive vice president of the Inde- 
total ethylene output of about 45,000 tons per year pendent Petroleum Assn., of America, moderated 
the forum 
USA Enercy DemMaNnp Forecast Mr. Davis predicted a slower rate of growth i 
oil demand, and said, as a result, “the amount of ee a A Se NR 
Constant growth in United States energy demands effort (drilling and development) required to de P) p ; ( Bartle ra) } 
in the next decade will be met easily from increas- velop new resources to replace production and sa ait ig departments. the 
ng domestic supplies of basic energy fuels, accord- increase reserves will not increase as rapidly a vishe) Marry G. Fair, and trar R.B 
ing to a panel of spokesmen participating in an in the past.” Stewart, natural g G. BW. Met pr 
energy industries forum ponsored by the Inde- Despite a slower growth in oil demand, Mr. Davi ne; L. E, Fitzjarr r tion; FE. H 
pendent Petroleum Assn. of America said even a 3% annual increase in oil consumption ’ €. €. Tate ; 
ome of the highlights of conclusions reached by will call for large production and discoveries” in 
the five-man panel were: (1) USA energy consump- the future. He said the domestic oil industry 
tion will increase by one-third in the next 10 year hould be able to develop three to four billior 
timulatin higher living tandards, greater in barrels annually of gross new reserves of crude oil 1959 domestic crude-oil production in tt USA at 2 
dustrial production, and a constant growth in na- and natural-gas liquids by the drilling of som: 7,335,000 b/d, an increase of 625,000 b/d, or 93 
tional income. (2) Greater consumption of all form 10,000 to 60,000 wells a year.’ over 1958 output 
of energy will be met by growth in energy-produc This drilling rate is “clearly within the demon Total domestic and export petroleum demand in 
Ings capacitse idequate to meet civilian demand strated ability of the industry, Mr Davis added 1959 is expe cted to average 9,786,000 | 1 in in- 
and the nation’s defense energy needs. (3) Ex In order to attain these (drilling) results, how- crease of 445,000 b/d, or 48° over 1958 
pressed in barrels of oil, total USA energy consump- ever,’ he added, “prices must reflect at least the Domestic demand for 1959 was estimated by the 
tion will increase from an equivalent of 20 million effect of general inflation; percentage depletion committee at 9,532,000 b/d, an increase of 467,000 
barrels in 1958 to about 27 million by 1968. Or, ex- must be continued at existing rates; and oil import b/d, or 5.1 over 1958. Export demand, the com- 
pressed in terms of bituminous coal, total energy must not exceed a reasonable level.” mittee said, will decline 22,000 b/d to an average of 
consumption in this period will rise from 1.5 to The prospect that the domestic industry car 254,000 b/d 
2.2 billion tons. (4) USA national income, reflecting develop during the next 20 vears about three- Applying the government's standards for limiting 
a direct relationship to the level of energy use, will fourths as much new oil as it has in its first century imports, the committee estimated that total imports 
rise to $500 billion in 1968 as compared with $360 is certainly not a gloomy outlook,” Mr. Davis said of crude oil and petroleum products will be ay 
billion in 1958 ») The electric power industry, a Instead, the outlook can be considered reasonably proximately 1,500,000 b/d in the latter half of 1959 
major customer for oil, coal, and natural gas used favorable provided no unwise actions are taken to This would be about 250,000 b/d less than the im- 
in steam-generating plants, will build and _ install discourage exploration and development.” port rate in the same period last year 
140 million kilowatts of generating capacity to meet In addition to crude-oil production of 7,335,000 
demands which will double electricity consumption USA Propuction Up 9.30% I~ °59 the committee estimated that out; ut of natural- 
in the next 10 year liquids this vear will average 839,000 b/d, maki 
Participants in the energy forum were Morgan The Supply and Demand Committee of the In in average 1959 production of total pet: 
J. Davis, Houston, president of Humble Oil & Re dependent Petroleum Assn. of America has forecast uids of 8,174,000 b/d 
‘ 
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L" Serres Pumping Units 
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Le Grand—Halliburton Floating Equipment & 
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High grade 
transmission systems 


Radio Links 5-12-24-48-60-120 Circuits 


Radio Telephone Terminals with optional 
channel shifting, privacy and control equipment 


Carrier on cable telephone systems 
Carrier programme channelling equipme: 
Submerged repeater systems 

High speed FMVFT equipment 


Portable carrier systems for military 
police and civilian use 
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xpected t the X~cla Fifth World Petroleun (00 Corrigan Tower Building, Dallas 1, Texa price Up-to-the-minute estior 
Cor ( ‘ ch opened in New York. Mav 31. Wel $5.00 in USA, $5.75 in foreign countries ethods to contre é ‘ tio rs) I 


When yu THINK . . 
of mechanical well Where Oilmen 
logging... you 
naturally think of the 
GEOLOGRAPH 
RECORDER 


Meet in Houston... 






Here in the new Rice with its beautifully 
redecorated guest rooms, meeting quar- 
ters and restaurants are luxuries and 
comforts second to none. And here on 
the entire top floor is the fabulous Petro- 
leum Club. Make the air-conditioned 
Rice your Houston headquarters. Ideally 
located downtown. 
This is i Fifth-of-a-Century” of superior 

service to the onl industry GEOLOGRAPH 


recorders give you the most complete record THE 
wWailable while the well is drilling 
<= 


GEOLOGRAPH “service 3 just 101 s the f 


iS Superior 


GEOLOGRAPH 1 rder! In all ways, it always pays t log iS 
you drill with the GEOQLOGRAPH recorder 
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Heliston 


Propellers of Heliston design in Stone's Bronze and 

Novoston alloy are well known in this country and 

throughout the world and for many years have been + 
accepted as the solution to many of the problems asso- propellers in 
ciated with ship propulsion. Stone's Charlton propeller 

foundries are probably the largest and most specialised 

of their kind in the world. Production is backed by ex- , 

tensive laboratory facilities. Each propeller, whether Stone S Bronze 
large or small, is a high quality casi ‘g, formed to close 


tolerances and finished machined 


PASSO) NIE OCEANIC HOUSE 1a, COCKSPUR STREET, LONDON S. W. 1 


& CO..(CHARLTON) LTD. 





JUNE 1959 








in a new bulletin issued by the American Petroleum 
Institute, entitled “Evaporation Loss in the Petro- 
eum Industry—Causes and Control.” Copies of the 
bulletin, No. 2513, may be obtained from the New 
York office of the American. Petroleum Institute at 
$1.50 each. The earlier bulletin, API Bulletin 2512, 
lentative Methods of Measuring Evaporation Loss 


of Petroleum Tank and Transportation Equip- 


it $2.00 per copy 


Researcu IN GEOCHEMISTRY > 


Contributions from 25 authorities make up the 
new hook, Researches Geochemistry, edited by 
Philip Abelson, director of the Carnegie Institution 
Published 


John Wiley & Sons, New York, the volume con- 


Washinegtor Geophysical Laborator‘ 


t or ¢ a issembled at the conclusion of a 
ina! eri conducted it the laboratory and 
Johns Hopkir University 1957-58 Each chapter re 
‘ the present tatu of researct im tive area 
nqui describes the author’s recent contribu- 
tion ind contains an extensive selected bibliogra 


portion of this material has never been 


hed before. Price is $11.50 


Guur’s New ALKYLATION UNit 


Gulf Oil Corp. has put onstream its fifth alkyla 
ion unit, the first at it Toledo, Ohio, refinery 
M. W. Kellogg designed and erected the unit. The 
new facilitic will combine light hydrocarbon 
reated in other refinery 


yperation to produce 
pproximately 2,000 b/d of alkylate. The new unit 
consist ot a reactor ection and four distillation 
towel! the tallest of which is about 170 ft. Sulfuric- 


wid catalyst is used to promote the alkylation re 


SUNSET INTERNATIONAL MERGER 


Sunset International Petroleum Corp. will acquire 
the assets of Warren-Bradshaw Exploration Co. of 
Tulsa, according to M. A. Sterling, Sunset president, 
ind R. B. Warren, Jr., Warren-Bradshaw president 
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Ovp Timers HoNoRED 


Eight pioneer oil men were given special awards 


during the International Petroleum Exposition, May 
14-23, 1959, according to announcement of William 
J. Sherry, chairman of the IPE “Old Timers” com- 
mittee 


William L. Connelly, Tulsa, one of the founders of 
Sinclair Oil & Refining Corp., was named “Pioneer 
of Pioneers.” The 86-year-old Mr. Connelly drilled 
his first well 64 years ago. He is still active as a 
special Sinclair consultant 

Seven “Grand Old Men of the Oil Industry each 
representing a division of the industry—shared the 
spotlight with Mr. Connelly 

Edmond c Breene, Oil City, Pa., 81, was named 
Grand Old Man of Production. Born near Oil City 
in 1877, he first worked as a tool dresser in the 
eastern fields while studying law. He is now serving 
as chairman of Winona Oil Co. of Delaware, which 
he helped found in 1906 

William A. Cassidy, Bayonne, N.J Grand Old 
Man of Refining,” was born in England in 1866, just 
even years after the Drake well. He still lives in 
Bayonne where he got a job trucking at Standard 
Oil refinery in 1882, the year the company was 
formed 

Edward I. H oO Tulsa, Okla the Grand Old 
Man of Natural Gasoline, started to work driving a 


‘lycerin wagon in Sistersville W. Va. One of the 
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oil industry’s most coveted awar named for 
] ] +} WN x07 > 
Mr. Hanlon, annually awarded he Natural Gaso- 


line Assn. of America 

Frank J. Hinderliter, Tulsa, 84, named Grand O 
Man of Supplies and Equipment, was born in Rous- 
ville. Pa., in 1875. He was only 12 when he started 
to work in the oil fields, pumping wells for his 
father. I. N. Hinderliter. After World War I, Frank 
Hinderliter founded the Hinderliter Tool Co 
Tulsa 

Wiley B. Hissom, Tulsa, named Grand Old Mar 
of Drilling. also got an early start in the eastern oi! 
fields. As a youth, he drove his father’s team of 
horses in the oil fields in the summer and went to 
school in winter, At 18 he started carrying water on 
a pipeline, and later became a roustabout witl 
drilling chew at Shinniston, W. Va 

Frank H. Lerch. New York, Grand Old Man of 
Natural Gas, was born in Easton, Pa., in 1888, and 
joined Interstate Natural Gas Co. Inc., when it 
was organized by Standard of New Jersey in 1926 
Before his retirement in 1953, | vas chairman of 
Consolidated Natural Gas Co 

S. Miller Williams. Robinsor Il one of the 
founders of Willian ( ran 
Old Man of Pipeline and Transportation. He and hi 
brother, David R., organized the company in Fort 
in 1908. Their first pipeli enture 


1 20-mile 8-in. line to Fort S 


Impact Or Import ConTROL 


American development ( road 
be encouraged to assure pple idequate for 
country’s growing energy need iid E. L. Steinige 
president, Sinclair Oil Corp. The current mandat 
oil-import control progran ) lera esser » 
centives tor such ol develo; t abroad 

Mr. Steiniger predicted that, under the mandat 
nport control progran the Vt ome 


held out by foreign governments to An 
pectors and develope rs cannot 


The inability of those who have inves 





with our government's encouragement 


to enjoy adequate earnings on these investments 
tends to invite sanctions by foreigr vernments 
whose revenues aiso are le 


Lapies Procram At CONGRESS 


Members of the Desk & Derrick Club of the t 
of New York will be greeting women fron all ove 
the world when the Fifth World Petroleum Con- 
gress convenes in New York at the Coliseum M 
30-June 5, 1959. The New York Desk & Derrick 


Club has the responsibility of the entertainment 
program for the wives of top-ranking executives 
scientists, and technologists who will attend 

Nine committees are working on the overall ar- 
rangements under an executive ommittee com- 
posed of the club president and past presidents, with 
Margaret Sweeney. Sinclair is chairman nd E 


Snizek, Rand McNally is 


WORLD PETROLEUM 


The Thornycroft Organisation manufacture and market a 
wide range of 4-wheel and 6-wheel drive chassis for such duties 
Oilfield self-loading floats for the transport of drilling rigs and 
vell servicing hoists, or as cargo trucks, pipe carriers, explosive 
trucks, water carriers, also for exploration and seismic parties 


penetrating into the roughest kind of territory 
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There's no such word as 


“FOREIGN” 


in the vocabulary of 


WORLD PETROLEUM 


WORLD PETROLEUM 


WHY NOT? Because World Petroleum does not express the view of any single 
national group. For 30 years it has striven to express the truly international 
view—that of an oil world in which there are no foreigners, just members of 


the same international oil industry. 


AT r IADT f T LNA CICT A c c RIC\A \D . 
A J DEPARTMENT ° 4 FIFTH AVENUE JEW YORK 7 
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1958 ASTM STANDARDS 


The American Socy. for Testing Materials has 
completed publication of its 10-Part 1958 Book of 
ASTM Standards. Each part is complete with a de- 
tailed subject index and a list of standards in 


numeri 





equence. To keep this book up to date, 
supplements will be issued to each part late in 1959 
and 1960. As a service, a complete index is furnished 
without charge with each set of the Book of ASTM 


Standare 


Hlicuer Crepe REPLACEMENT 


A forecast that replacement costs for crude oil 
would triple between 1960 and 1970 was presented 
to the Eastern District meeting of the API Division 
Fred T. Haner, of the Regional In- 
dustries Development Corp.,, Pittsburgh. Mr. Haner 

tatistical projection indicated replacement costs for 
vould run $1.40 per barrel by 1960. and 

ould rise to $4.50 per barrel by 1970. At the same 
time, he expressed belief that drilling activity would 


of Production by 


lecline be ise of the higher costs of finding crude- 


Hloupry SALES REALIGNMENT’ 


Houd: Proce Corp ale department geograph 
ical realignment has been announced. Rophie E 
Bland continues as manager of sales for Western 
Hemisphere ind Henry D. Noll continues as di- 


rector, Fore Operations, with primary respon- 

ibility for sales in the Eastern Hemisphere. David 
B. Arden continue is director of technical service 
worldwide \ three men re port to 4.%© Dart, Vice 
president nm charge ol ale and service 


Goer Marketing Orrice To Move 


The Western Hemisphere Extraterritorial mar 

keting department of Gulf Oil Corp. plans to move 
its operating headquarters from Pittsburgh, Pa. to 
Fort Lauderdale, Fla. Staff will number about 20, 
includir clerical personnel, in a department re 

ponsible for marketing Gulf products in the Carib- 
bean area, Central and South America. Offices will 


he in the Bay View Building. The move is to become 


effective early in September 
New ANNUAL REFINING SERIES 
First two volume in an annual series titled 


ADVANCES IN PETROLEUM CHEMISTRY AND 
REFINING have been published. The series is edited 
Kennet! \. Kobe and John J McKetta, Jr., De- 


rt 


irtment of Chemical Engineering, University of 


Texa vith the assistance of an advisory board of 

16 fror nternational oil and chemical companie 

Ihe eri vill constitute an annual collection of 
re eports written by oil and chemical author- 


ubject rhe editors have divided 


ect matter into five main sections: econom- 
ture trend unit operations and design: 
‘ petrochemicals; and mechanical 
I Interscience Publisher In New 
y , of \ l L958 $13.50 ind Vol ; 
} ; } 
Jxeanese Direcrory 
JAPAN COMPANY DIRECTORY 1959 pub 
} j ep ( ent } f monthly eco 
| ‘ 1 i Tel ‘ of} 
J oO nic 
I N : ) 
I ‘ 
Our ACCOUNTING 
ACCOUNTING PRACTICI N HE PETRO 
LEUM IND RY I 
R. Dr \ 
S400 } CPA 
Furry Avromaric Rerinine 
\ ‘ 1 
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son Ramo Wooldridge RW 300 digital computer re- 
cently took over control of processing on a nearly 


$4 million refining unit at Texaco’s Port Arthur re-- 


finery. This is the first time in the history of 
automation, said Texaco president Foley, that the 
so-called “loop” of computer control has ever been 
closed on a full-scale plant operation. An increase 
in efficiency of 6% to 10% is expected for the unit 

Heretofore, computers have analyzed data and 
performed calculations for control, but they have 
never fed back their judgments into the plant and 
actually controlled its operations. The computer- 
controlled plant is a polymerization unit for making 
high-test gasoline blending stock. With a capacity 
of 15 million cubic feet of gas per day, it turns out 
over 1,800 b d of blending fuel 





Iianton Awarp To Bitt Lowe 


The Hanlon Award, highest honor in the natural- 
gasoline industry and one of the ranking awards in 
the petroleum industry, has been conferred on Wil 
liam F. Lowe, executive director of the Natural 
Gasol ne Assn. of America. Mr. Lowe is the 23rd 
recipient of the award, conferred each year for out 
tanding service to the gas-processing industry 
Donor of the award is E. I. Hanlon, chairman, Na 
tional Bank of Tulsa and a pioneer in the natural- 


gasoline business 


Ou. CENTENNIAL Books 


THE OIL INDUSTRY—From the Drake Well to 
the Conservation Era, by J. Stanley Clark; Univer 
sity of Oklahoma Press, Norman; $3.95: Illustrated 
and with copious references and quotations from 
other authors, this is primarily a history of produc- 
tion techniques and of the oil and gas conservation 
movement in the USA 

PETROLEUM PREHISTORIC TO PETROCHEM 
ICALS, by G. A. Purdy; Copp Clark Publishing Co., 
Vancouver, Toronto, and Montreal, Canada; and 
McGraw-Hill Book Co., New York; $15: By a chem- 
ist, physicist, and engineer with Imperial Oil Ltd 
for 20 years, this is the story of petroleum from its 
geologic al and archaeological beginnings to the pres- 
ent dav. Written for the general reader as well as 
the expert, it is completely indexed and illustrated 
with hundreds of photos and charts 

THE GREAT OILDORADO, by Hildegarde Dol- 
son; Random House, New York; $3.95: By a native 
of the Pennsylvania oil country, this is a tale of the 
first “oil rush” in Pennsylvania (1859-80). Tone of 
the story is suggested by some chapter titles: Mr 


Dickens’ gorilla loon over a derrick; diamonds 





dunked in oil; John Wilkes Booth wants a gusher 
from Petroleum Center to Paris 


TITUSVILLE 1859—-A Novel About the Birth of 


the Oil Industry, by Leon MeNierney: Vantage 
Press, New York; $2.95: Another gold-rush tale of 
the birth of oil—-with its early investor reologist 
inventors, farmer well hand | who were i 


volved in the historic « 
COVERED WAGON GEOLOGIST, the memo 
of the late Charl N. Gould: University of O} 


Ver 


homa Pre Normat $4.00. A belated appearancs 
of the ren sce Tice nd experience of the egend 
rv Charlie Gould, who for 60 vears rock-hunts 
the Soutl est t! t the Ohio count 
vy who w oO 
t K vho hot A t 5 
! oO t t ) 
o he re ) < ) 
t chy two | we , i ‘ re 
THE ROAD FROM HANOVER: Booklet 
onvocation commemoratit the 100t} , 
ot tl t scientific exa ) Fi C 
Tuc {1 at Dartmouth College, 1853, Fo iddre 
In one, Dr. Paul H. Gidde o toria o ‘ 
0) t { t ‘\ 4 S ect t the ‘ ‘ 
f the oil ind D ' , 


BP Reports 1958 Gains 


In its preliminary annual report for 1958, British 
Petroleum Co. Ltd. reports sales of crude and re- 
fined products of the BP group last year totaled 62 
million tons, compared with 53 million in 1957. The 
board recommended a final dividend for year 1958 
of ls 3d (175 cents) per £1 unit of stock, free of 
income tax, making a total for 1958 of ls 9d (245 
cents) per ordinary share on present increased 
capital. Company declared a 100% stock dividend 
September 11, 1958. Based on the present increased 
capital, the corresponding total dividend for 1957 
was equivalent to ls 6d (21 cents) per ordinary 
share 

Consolidated net profit of the BP group in 1958 
amounted to £61,922,563 ($173,383,176 a gain of 


19% over previous year 


SuN For Tarirrs 


Sun Oil Co. has renewed its proposal to bring 
about a reduction in foreign oil imports through 
the imposition of appropriate tariffs as a substitute 
for the current mandatory quota restrictions. Sun’s 
president, Robert G. Dunlop, urged this course of 
action as necessary to avoid current federal polic - 
iz of oil prices,” which he said “may lead to fur- 
1er controls over the petroleum industry 


DecumNne To ATTEND CONGRESS 


The Soviet Union has cancelled its arrangement 
to send oil scientists to New York to attend the 
Fifth World Petroleum Congress, opening May ‘31 
Notice of this change came in a cable to C. E. Davis 
congress general secretary, from Professor A. V 
Topchiev, vice president of USRR Academy of 
Science 

Professor Topchie v said that “conditions of a dis 
criminatory nature” have been imposed on Soviet 
scientists who were to attend. This probably refers 
to State Department's policy not to permit scientists 
from the Soviet Union to visit certain areas in the 
USA unless reciprocal rights to USA oil men were 
granted by the Soviet Union 


BP TuermMat REFORMER 


BP Trading Ltd. has now placed on stream at it 
Kent Refinery a 12,500 b sd thermal reformer de- 
signed by Kellog International Corp., London. The 
unit is designed for single pass thermal reforming 
of either light or heavy naphtha fractions fron 
Middle East crudes to product a debutanized re- 
formate of maximum research octane rating. The 
unit is also capable of handling Platformates of 


similar boiling ranges 


GERMAN Book on Orn TECHNOLOGY 


Kleine Technolog e des Erdoels ~ Heinric! 
Ruf, Dr. Sc. techn. (Publisher: Birkhaeuser Verla 
Elisabethstrasse 19, Basel 10, Switzerland) is a bool 


(258 pp.: price: sFr 26.-) which gives—in con 
form and supported by 132 well-selected photos a 
10 tables in excellent review of the metho« t 
in the manufacture of mineral-oil products. There 


e some newer methods developed in America at 
Russia which have not been mentioned in this 





volume and nobody hould expect to find ther 
there 
Dr. Ruf, who for " ea vorke or Ro 
Dutch-She ind othe co nie Asian a 
Soutl Ame ( oil eld contre il resear 
iboratori ind efine M esent a Ow 
overnment office cha ) ) oO t I 
Oo ec irer or ne l } cal ¢ l OOK 
‘ crine ‘ t T ‘ 4 ( ex 
orati pro ctior 0 t Oo i 
ne t ot « ind tlio 
oO tio etho K he OCeSSE 
' oce } ‘ ‘ of o 
ot ( ‘ 
AUSTRALIAN INVESTMENT 
S Vac Oil Co \ 
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GEORGE A. BIRRELL has been appointed general 
counsel of Mobil International Oil Co. He succeeds 
W. L. King, who is retiring after 20 years’ service 
with Socony Mobil 


GLENN M. FEDDERSON ha been named chief 
‘eologist for Murphy Corp., El Dorado, Ark. He 
has been staff geologist at El Dorado since 1954 
JOHN R. SABINA has been named manager of the 
tetraethyl lead and planning section of the Du Pont 
Co Petroleum Chemical Division ucceeding 
Tr. Baldwin Pickett, retired after a 33-year career in 


the petroleum industry. Mr. Sabina, who joined the 


compan in 1937 to head a new group formed in 

ts organic chemicals department to develop chemi 

cal lor the petroleum industry designed and 

became the first director of the company petro 
im laboratory at Deepwater Point, N. J 


JAMES M. BIRD, vice president of Seismograph 
Service Cory has been elected to the SSC board 
He was named vice president in charge of wel 


following the purchase 


EVERETT W. HUBBARD, Jr. has been named 


tant to the e president in charge of refinin 


of Kerr-McGee Oil Industri Ine Oklahoma City 


ae formerly Vil enor mechanical engineer I 


the con il Cushin Okla., refinery 


FRED A. DAVIES, chairman Arabian American Oil 
Co ha retired, bringn to a close in active 
ociation with Middle East petroleum which span 
three decade Board chairmar Ince 1952 

Mr. Davies also was Arameco’s chief executive officer 


intil October 1958, when president Norman Hardy 


icceeded hit in that position. Previously -Mr 
Da had been Arameo vice president in chat 
of exploration and productior ind executive vice 
| ‘ 1 { 

, 


J. HOWELL TURNER, new eneral manager of 
employee and public relation has been elected to 
the board of Standard Oil Co. (Indiana), Chicago 


replacin " i director Dr William J McGill 


retired alter 34 year ervice 


ROBERT H. MARTIN has been appointed manayer 
in New York of Texaco Trinidad Operation A 


luate of Miami University, Oxford, Ohio. he 
BG ned Texaco lomestic producu department u 
1942? a ecologist. In August 1958, he wa appointed 
t of Texaco xecutive producing committe 
New York 
N. W. MANN has beet ed ce president 1 
charge of USA and Car operation ind G. J 
KOHLER, Jr ce president for Latin America 
Ot Greopl ver ce In D la lexa Mr. Mani 
for inagver otf western USA operation 
Mr. Kohler | beet nagver of GSI operation 
Laat Arnie ince 1957. RAY H. WRIGHT 
A take over the OSItLor ted | Mr. Manr 
1) ' ! DAN F. BRENNAN w weceed Mh 
W } ( 
Dr. JOSEPH EL POGUI lirector 1 petrol 
col t tot Gault Oil Ce nee 1949 re ned 
bet OSIt1O He cceeded rector | 
FRANK R. DENTON e cl mat lirector. at 
chief execut Tice { the Mellon Natio Bar 
& Trust Co 


VICTOR TH. PETERSON {f New ¢ ' Cont 


relation lepartment ; \ m Oil Co 


White Plau N. ¥ 


GEORGE A. GUMBS, Ji n elect 


president of Esso Tanker l e athhate of 
Standard Oil Ce Ne \ ‘ oO 

I o Tanke t t! ‘ ] ( 

brane active on t h Je ‘ 

Standard and tT} j eat H 
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OIL COMPANY STAFF CHANGES 













ROBERT T. PARRISH has been appointed head of 
employee relations group of Creole Petroleum 
Corp's New York office. He replaces George T. Culp, 
who is returning to Venezuela as industrial relations 





oordinator in Creole’s office in Caracas 

Mr. Parrish joined Creole in 1948 as a trainings 
supervisor in the company’s industrial relation 
department in Caracas. In 1951 he transferred to 
western Venezuela, and in 1957 he was named 
district industrial relations supervisor at La Salina 


JOHN B. KRIZER has been named assistant manager 
of Cities Service Oil Co.’s supply & distribution divi- 
ion, Bartlesville, Okla. A long-time Cities Service 
employee, he joined the company in 1934. He was 
named sales manager of the refining division in 1955 
and transferred to upply and distribution three 


year azo 


BERT W. NICHOLS has been elected treasurer, and 
CHARLES S. ALLEN assistant treasurer, of The 
Standard Oil Co. (Ohio), Cleveland. Mr. Nichol 
ucceed E. W. Allgower retired after 42 vear ot 
ervice. Mr. Nichols joined the company in 1931, and 
Waa elected assistant treasurer in 1955. Mr Alle: 
joined Ohio Standard in 1918 


PETER A. BLASKO, former eneral manager ol 
refining, Aurora Gasoline Co., Detroit, has beet 
named vice president-manufacturing, The Vicker 
Petroleum Co Inc Wichita Kar He icceed 
A.M. “Bob” Schrepfer, retired 


FRED E. SMITH, vice president and manager of 


domestic production of The Ohio Oil Co., has retire 

after 45 year with the company GLENN F. BISH 
issistant manager, | been elected vice president 
ind manager ind will succeed Mr. Smit 


HAMILTON P. CALDWELL, manager of Mobil O 

Co Augusta, Kan refinery since August 1957 
has been named to the newly created position of 
nanager of manufacturing in Mobil Oil de Vene 

ruela, with headquarter in Caraca Mr. Caldwell 
will be succeeded by Joe E. Penick, who returns to 
Augusta from East Providence x3 where he ha 
been managing the company’s refinery. Mr. Penick 
erved as Mobil's chief process engineer at Augusta 
from 1952 to 1956. DAVID CHRISTISON, assistant 
to the manager of Mobil Buffalo refinery since 
July 1958, has been named to succeed Mr. Penick in 
E t Providence 


CHARLES E. WEBBER, technical advisor to the 
vice president, Sun Oil Co., Philadelphia, has been 
elected president ol the Natural Gasoline Assi of 


America for 1959-60. Before joining Sun Oil Co., he 
had been with Humble Oil & Refining Co. Winner 
of the 1957 Hanlon Award Mr Webber ha rene 
chairman of the NGAA Technic Co tee I 

1953 


RK. W HINES, former production manager, |} beet! 
elected vice president for productior for Texa 
Pacific Coal & Oil Co., Fort Worth, Tex Jj. W 
YARBRO has been named vice president, tinancia 
J. 1. NORMAN, secretary and assistant treasure 

ind HARRY O. ANDERSON, treasurer and assistar 
ecretary. D. A. BONNEY succeeds Mr. Hines a 


inager of productior MILES HART, of Texa 
Pacific s legal taff become ener; attorne, 
RUDOLPH SEIBEL, with Texas Pacific for 4 
veal has retired as vice president, tre ire! ! 


ecretary J. R. TEAGUE, a 30-vear veter 


tepped down a Vice president 


ARTHUR Ss. RANDAK 


Arth S. Randak, assistant « ‘ ) 

er of Sincl Ret Ce. ¢ M B 

t age 46. Mr. Randak wa o a colo I 
US \ Foret Rese i Lo 
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earch I orator Inc ! » 
Re Co stor-lue tee 





EDWARD P. FISCHER has been elected treasure: 
of Socony Mobil Oil Co. Inc., New York—succeeding 
Victor B. Geibel, retired. Mr. Fischer joined the 
company in 1925, and has been an assistant treas 
urer since 1946 


JAMES E. FINLEY, Fort Worth, has been promoted 
to manager of exploration for Continental Oil Co.'s 
southwestern region. Formerly assistant southwest- 
ern region exploration manager, he will contin 
to make his he adquarters at Fort Wortl and WwW 
succeed D. D. Christner, who retired, March 31 


A. F. REED. vice president of Lion Oil D ion 


Monsanto Chemical Co., El Dorado, Ark., has retire 


after 30 vear service 


CANADIAN NOTES 





R. C. BROWN, Calgary, Alberta, has re 
president and director of Hudson's Bay Oil and Ga 
Co Ltd G. T. PEARSON, Fort Wort! Tex 
outhwestern regional general manager for Cont 
nental Oil Co. of Delaware, will succeed Mr. Brow 
president and director of the compar M 
Brown will become a vice president and a directo 
of Continental. His headquarters will be in Londor 
England, and he will be the foreign representative 
of Continental Oil Co 
GEORGE H. GALLOWAY, vice president and man- 
wer of the Canadian division of Pan American 
Petroleum Corp., returned to the company ene! 
office at T a, OKla., aS Vice preside nt-exploratior 
effective May 1. FRANK C. OSMENT, who has bee 
elected a ice president and director of t fir 
vill become { ol er at Ca irv to 
Mr. Gallo 
GEORGE J. BLUNDUN, chief geophysicist Home 
Oil Co. Ltd., and an authority on the eismodg! t 
ne Alberta foothill has been nominate 
cand ite for ce president of the Society of | 
ploration Geophvysicists. He is first Canad eve 
nominated to the executive of the society 
THOMAS H. JONES has resigned as chai 
Scurry-Rainbow Oil Ltd., and John F. Langstor 
lirector, has been named his successor. Mr. Jone r 
will continue as a consultant and a director of the 
compat! Maclean E. Jones Q.C i partne! 
Calgary and Edmonton law fir becomes secreta 
ot the compa 


GLEN W. PECKHAM has been appointed 
eneral manager of Prairie Pipe Manufact ( 
Ltd., Regina. He will continue to serve 


R. E. URTON has beer ppointed ( 


) 10 wer. She Oil Co. of ¢ l 
H ace M I Gro vt “ 
‘ ent he | ted S 

M Urto one She Car ‘ 

( Vene ela exploitati 
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WORLD PETROLEUM 





Mexico Invires PARTICIPATION 


LATIN AMERICAN OIL NEWS | le enterprise 10 coope 


Brazinian MarRKeT APFILIATE SOLD 


H. L. Burns 

Jolly D. Backer 
A J 
Jordan 


+“ 


Oo 


Import LICENSES CANCELED 


BRAZIL PRODUCT CONSUMPTION 
Barrels Per Day 


1955 1956 


Brazin’s in IN 1958 


Braziian Comeantes In Bortvia 


New Crain EXPLORATION 


. oe ( 
1956: 280: 1957 


1961 
11 
110.00 


160.50 333 ‘ oO oO} inle ‘ 
160,500 333,000 i " ieee aes “age weliead New Brazinian Winpoat 
231,000 561.000 2 


Brazi-t Ssh Barter 


R } 
60.000 


ZUELAN PrRopUcer 


6640 


BRAZIL—RELATION OF NATIONAL PRODUCTION 
TO CONSUMPTION 
January to November 1958 (Barrels) Pexou IN ARGENTINA 
Production Consumption Relation 


Dal 


JUNE 1959 
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ADVERTISERS’ INDEX 


(Advertising Agencies in Italics) 








The Darlington Insulation Company, Ltd 207 
Saward Baker & Company, Lte 
Dawson & Downie, Lid l 
James Jack Adve ng Ltd 
Decca Navigator Compar Ltd 182 
John Tait & Partners, Ltd 
De Long ¢ rporatior 
The McCarty Company 
Drilling Equipment Mfg. Co ‘ 
Beals aoe rtising Agency 
Dunlop Rubber Compa Ltd. ( Dunloy » Div ] 8 
Bomas Ltd 
FE. I. du Pont de Nemours & Compar 
(Elastomer Export Dept.) 34-35 
Batten, Barton, Durstine & Osborn, Inc 
E. C.D. Lid O4 
KS Advertising Ltd 
Electricdynamic Instruments Corporat 137 
Gregory-Giezendanner ( any 
Esher Wy Limited 193 
Associated Ethyl Compa I 9 
h Engineer zg Corporati« 4 
Rives, Dyke & Compar 
r ter Wheeler Corporatior 299 
Arndt, Preston, Chapin. Le & Keen, Inc 
Franks Division, Cabot Sho; Inc 132-133 
Advertising Engineers 
W. J. Fraser & Company, Ltd 17 
The Tec) \ ertisi s Ltd 
Fullers Earth Union, Ltd 167 
Clifford Martin Ltd 
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PL 4 An 80 ft. Express Passenger Launch with Napier Deltic 18-cylinder Diesels recertly completed 


for Shell Tankers Ltd. with a speed of 37 knots, and now in use on Lake Maracaibo ‘ No’ > 
FOR PROBLEMS REQUIRING SPECIALISED KNOWLEDGE & EXPERIENCE VOSs PE 4 
STEEL, WOOD & ALLOY DESIGN AND CONSTRUCTION 
LIGHTWEIGHT ELECTRICAL EQUIPMENT LIMITED 
WELDED ALUMINIUM & STEEL TANKS SHIPBUILDERS & ENGINEERS, 


ROLL DAMPING EQUIPMENT PORTSMOUTH, ENGLAND 
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AX THOUSANDS OF BARRELS OF OIL ARE SEPARATED DAILY BY 1s CF F NATURAL GAS IS HANDLED BY THIS 
THESE LARGE NATIONAL HIGH PRESSURE GAS-OIL SEPARATORS T L GLYCOL DEHYDRATOR SYSTEM 


solves production 
problems throughout 
the world 


, be : ~~ i i “a3 Breer Ll | l " 
Ay A HIGH VOLUME NATIONAL VERTIFLOW EMULSION 2. EMULSION meatal — Se 
TREATING UNIT ENROUTE TO LATIN AMERICA SEPARATORS ARE THE EQUIPMENT "WORK HORSES 


ae + } OIL AND GAS 
2 PROCESSING AND 
CONDITIONING 


EQUIPMENT 


= from wellhead 


Ay NATIONAL SEPARATION EQUIPMENT HELPS PREPARE & GLYCOL REGENERATION CENTER AT A NATIONAL 198 


MARKETABLE GAS AT A EUROPEAN FLOW STATION pavers FOOT PER DAY. DEHYDRATION PLANT IN {0 consumer 


- 


NATIONAL TANK COMPANY 


DRAWER 1710 


TULSA, OKLAHOMA 








COMPLETELY UNITIZED 60” SEPARATION UNIT WITH RAPID MECHANICAL FILTERS WITH DE-AERATOR COLUMN IN sold exclusively in the 


INLET WELL MANIFOLDING READY FOR SHIPMENT BACKGROUND; PART OF COMPLETE NATIONAL WATER export field b 
ie 
VY 10 VENezuELA W TREATING PLANT P Y 


) DIVISION 


THE 


NATIONAL 
SUPPLY 
COMPANY 


INCORPORATED 


600 FIFTH AVENUE 
NEW YORK 20, N. Y 





In Petroleum and Petrochemical Engineering 





Repeat business has played a vital role in establishing 










Parsons as a leader in the engineering-construction field 
Satisfaction with Parsons’ performance, on all kinds of 
petroleum and chemical facilities, has brought repeat 
assignments on job after job — time after time. When you 
think of engineering or construction, think of Parson: 
and you too will realize that 
PARSONS MEANS “SPECIALIZEL 


N 





— 


THE RALPH M. PARSONS COMPANY | 
=. | 
rai! = 
ff ENGINEERS « CONSTRUCTORS | 
LOS ANGELES | 







































































‘ - . 
cf mes 
ans 


cee 


— LA 











d i 
. ‘ 
. . ; | | : . ‘ % 
. - 7 
. ‘ Fy . iar ems ; i : : 
; ; ; haar ons } — 
« Y , 
. : , : 7 
| . 
= _ 
. : ' 
. s “ 7 - 
> : - = 
* e 
: ; '  —, — _ se 
a! * i : | , 
, 7 y k es oa . ‘ . 
« ‘ ' - ‘ . f y 4 : - 
. . = ay 4 ; ; 
* ‘ * : 
: : ; = ie ane . > Se Rios 
. . . F , - ‘ <n ‘ : % ‘ . . z hy : 
. - ies E 
* : : 
* * . : Mi : 
; k fe a —_ 2 
" P o; 
. ee . o ; , sa > . ee ed . 
oe ‘ t ¥ : } 
. es oat aX : "f ‘ : : : | 
. Lodiy wad is, ‘ . 2 Sscerdrme. “ ty: i . t 
ay . ‘ ce E F r 7 ‘ j : - a : ae : ¥ a ‘A 
r * Ngee - ~ : 
> * . x ~ 2 é & er i = . ee = a : 
‘ ~ . bs wri 
si —o = a : * “se 2 ae : “i ; aa 
? # iat i gd , - " = ae 3 tha i Teo - il 
} ‘ Fi ‘ aa : ; : | 
: : ; : ‘ - sf: wos = . wot ‘ 
oo . 4 i - . , 
3 . . A ‘ oe “i 5 - ™ 
, \ 
4 ‘ . 
* 4 iad . 7 
r ‘ ‘ bt . . y fi J % 
. . < i ; r ' 
’ 
: 4 4 ; 
. ; . ey 4 Fe . . 
. ) ; x 
. * . f f ‘ ' “" 
. : 
; : 4 : ; i 
Pa “* “ — 
pS > # » re * lige “ j 
. . -, : - ; : 3 
<oheiean mo a ‘ . ~ ' = od ’ . ie s J ‘ bs : 
- - : ae ’ : 7 : . 
AF . ( ge : < ty 
‘ 
: “7 2 
7 * 





